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SPECIAL COMMISSIONERS' REPORT. 



Chicago, June 14, 1900* 
Hon. John R. Tanner, 

Governor of Illinois : 

The Special Commission, consisting- of Isaac Taylor, Peoria, 
Illinois; Al. F. Schoch, Ottawa, Illinois, and John Lambert, 
Joliet, Illinois, appointed by your Honor on May 9, 1899, under 
Section 27 of the **Act to Create Sanitary Districts and to 
remove obstructions in the Desplaines and Illinois Rivers, and 
the Dams at Henry and Copperas Creek," for the purpose of 
making- an examination of the work authorized by said Act, 
respectfully report as follows : 

ORGANIZATION. 

Your Commission met pursuant to Section 27 of said Act, at 
the Great Northern Hotel, in the City of Chicag-o, Illinois, on 
May 15, 1899, and organized by the election of Isaac Taylor, 
President; Al. F. Schoch, Secretary and Treasurer; Miss Emily 
H. Selby, Clerk and Official Stenog-rapher; they also appointed 
C. W. Brown, of Joliet, Illinois, Counsel, and later, on October 
2, 1899, Henry Mayo, of Ottawa, Illinois, was added as Assistant 
Counsel. 

The office of the Commission was established at 806 and 807 
Security Building, in the City of Chicago. 

FINANCIAL OBSTACLES. 

After a careful reading of the Act and conference held with 
counsel, your Commission at once met with a serious obstacle 
in the law, which had to be removed before any engineer could 
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be eng-ag-ed or the work of inspection begun. In Section 27 of 
the Act the following- clause appears : 

*'Such Commissioners and eng-ineer shall receive for their 
services ten dollars per day each, and their reasonable expenses 
and outlays for the time by them necessarily employed in the 
discharg-e of their duties, which shall be paid to them from the 
State Treasury; and the said sanitary district shall reimburse 
the State for all expenses and disbursements on account of said 
Commission." 

Upon inquiry and investigation we found that it would be 
utterly impossible to procure, for the sum of ten dollars per day, 
a prominent and skilled engineer, one of national reputation, to 
take in hand the task required, to pass on this great work. We 
further found that the last Legislature had made no appropria- 
tion for defraying the expenses to be incurred by our Commission. 

These two important matters, the right of paying an 
engineer more than ten dollars per day for his services, and the 
failure to make an appropriation for the use of the Commission, 
were at once presented to the Sanitary Trustees, and, after 
several conferences, realizing the situation, they finally agreed 
to appropriate, for the use of our Commission, twenty-five 
thousand dollars, and further, to allow our Commission the 
right to pay for the services of a chief engineer such sums over 
and above ten dollars per day as might be required, which 
agreement was confirmed by the passage of the following 
ordinance by the Sanitary Trustees, on June 3, 1899 : 

ORDINANCE. 

Whereas, The Act of the General Assembly of Illinois, 
under which was organized the Sanitary District of Chicago, 
provides that the compensation and expenses of the State Com- 
mission and engineer, in the inspection of the Drainage Chan- 
nel, in accordance with Section 27 of said Act, shall be paid 
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from the State Treasury and the State reimbursed therefor by 
the Sanitary District of Chicago; and 

Whereas, The Forty-first General Assembly of the State 
of Illinois failed to make any appropriation for the payment of 
the Commissioners who have just been appointed by the Gov- 
ernor, or for an engineer and other services and expenses 
requisite for a proper inspection of the Drainag-e Channel; and 

Whereas, The necessity for immediate inspection and report 
by said Commissioners is of paramount importance to the Sani- 
tary District of Chicago, the Desplaines and Illinois Valley and 
the inhabitants thereof; and 

Whereas, The salary of ten dollars per day fixed by the 
statute is inadequate for the services of a civil engineer of such 
competence and experience as to expeditiously perform the work 
of surveying and inspection, within the time necessary to permit 
the opening of the channel to its usefulness on the date at present 
contemplated; and 

Whereas, It is the sense of the Board of Trustees of the 
Sanitary District of Chicago that the State Commission afore- 
said will find it necessary and will be justified in paying to the 
engineer selected by them and provided for in Section 27 of said 
Act, a salary in excess of that contemplated by law ; therefore 

Be it Resolved^ That, in order to meet the emergency and 
conform with the necessities set forth in the foregoing preamble, 
the sum of twenty-five thousand dollars be and the same is 
hereby appropriated from the treasury of the Sanitary District 
of Chicago for the use of the State Commission appointed by the 
Governor of Illinois in accordance with Section 27 of the *' Act 
to create sanitary districts and remove obstructions in the Des- 
plaines and Illinois Rivers," and that said amount be placed to 
the credit of said State Commission, in the Chicago National 
Bank, subject to the order and warrants of said Commissioners, 
on the approval of the Governor of the State of Illinois, to meet 
the salaries and other expenses to be incurred by said Commission 
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in making' the inspection of said Drainage Channel in accord- 
ance with said Act, and including such additional sum said 
Commission may find it necessary to pay for the services of a 
competent engineer over and above the per diem of ten dollars 
provided by the statute. 

ORGANIZATION OP ENGINEERING DEPARTMENT. 

The question of finance and salary of engineer now solved, 
active work commenced, and the Commission entered the field 
for the procuring of a competent chief engineer. Realizing* the 
magnitude of this great work, the many complex engineering- 
problems to solve, and the importance to the Governor, as well 
as to the people of the Illinois Valley and the State, that the 
channel should be constructed according to the requirements of 
the law, the Commission determined to procure an engineer of 
the highest standing in his profession, and one well versed in 
the practice of hydraulic engineering. 

Applications came by the score from all quarters, corre- 
spondence was entered into with many, and finally, after several 
conferences with your Honor and Mr. E. F. Leonard, a gentle- 
man well informed in engineering questions, the selection fell 
to Desmond FitzGerald, of Boston, Massachusetts, at present 
Department Eng-ineer of the Metropolitan Water Board of 
Massachusetts, who was appointed on June 8, 1899, and, upon 
notification of his appointment, came to Chicago and immedi- 
ately entered upon his duties. 

Conferences and consultations were held with counsel for 
your Commission, the Act fully discussed in all its details, and 
instructions given to the Engineer for his guidance in the work. 

A corps of workers was at once organized, consisting of a 
force of one hydraulic engineer, three assistant engineers, one 
draughtsman, one level man, two rod men, two boat men and 
one ax man. With this force the practical work of making- 
surveys, investigations and soundings of the channel and river 
began. 
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DUTIES. 



Under Section 27 of the Act, your Commission was em- 
powered as follows : 

**The said Commission shall take as their datum line for 
the survey the datum established by the Illinois and Michigan 
Canal Trustees in 1847, and shall make such examination and 
surveys of Chicag"o River, and of the channel or channels 
authorized by this Act as shall enable them to ascertain whether 
said channel is of the character and capacity required by this 
Act. And in case they shall find the work in all respects in 
accordance with the provisions of Section 23 of this Act, they 
shall so certify to the Governor, who shall thereupon authorize 
the water and sewag-e to be let into said channel. But in case 
said Commissioners shall find said channel is not constructed in 
accordance with the provisions of this Act, it shall be their duty 
to file in any court of competent jurisdiction, on the chancery 
side thereof, in their name as such Commissioners, a bill against 
said corporation, which bill shall set forth wherein said work is 
deficient and fails to comply with the provisions of this Act ; and 
said court shall thereupon issue an injunction without bond 
ag-ainst said defendant, enjoining* and restraining- it from ad- 
mitting water or sewage into said chanifel until the final order 
of the court. And in case said court, upon hearing, shall deter- 
mine that said channel is not constructed in accordance with the 
provisions of this Act, said injunction shall be continued until 
the provisions of this Act shall have been fully complied with." 

CHANNEL— HOW CONSTRUCTED. 

Your Commission was also to take into consideration the 
manner of construction of the channel, as provided in Section 
23, which reads as follows: 

**If any channel is constructed under the provisions hereof 
by means of which any of the waters of Lake Michigan shall 
be caused to pass into the Desplaines or Illinois Rivers, such 
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channel shall be constructed of sufficient size and capacity to 
produce and maintain, at all times, a continuous flow of not less 
than 300,000 cubic feet of water per minute, and to be of a 
depth of not less than fourteen feet, and a current not exceeding- 
three miles per hour, and if any portion of any such channel 
shall be cut throug-h a territory with a rocky stratum where 
such rocky stratum is above a grade sufficient to produce a depth 
of water from Lake Michigan of not less than eighteen feet, 
such portion of said channel shall have double the flowing- 
capacity above provided for, and a width of not less than one 
hundred and sixty feet at the bottom, capable of producing a 
depth of not less than eighteen feet of water." 

CAPACITY. 

The capacity of the channel was also to be considered and 
passed upon, as required under Section 20 of the Act, which 
says: 

** Any channel or outlet constructed under the provisions of 
this Act, which shall cause the discharge of sewage into or 
through any river or stream of water beyond or without the 
limits of the district constructing the same, shall be of sufficient 
size and capacity to produce a continuous flow of water of at 
least two hundred cubic feet per minute for each one thousand 
of the population of the district drained thereby, and the same 
shall be kept and maintained of such size and in such condition 
that the water thereof shall be neither ofl'ensive or injurious to 
the health of any of the people of this State, and before any 
sewage shall be discharged into such channel or outlet, all 
garbage, dead animals, and parts thereof, and other solids, shall 
be taken therefrom and said district shall, at the time any 
sewage turned into or through any such channel or channels, 
turn into such channel or channels not less than 20,000 cubic 
feet of water per minute for every 100,000 inhabitants of said 
district, and shall thereafter maintain the flow of such quantity 
of water." 
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INCREASED FLOW. 

The law also provided that in the event of an increased 
population the amount of water to be turned into the channel 
should be increased according-ly, as shown in Section 23 below, 
which increased flow is further provided for in Section 25, and 
which question necessitated the finding of the population of the 
Sanitary District. 

*'If the population of the district draining into such channel 
shall at any time exceed 1,500,000, such channel shall be made 
and kept of such size and in such condition that it will produce 
and maintain at all times a continuous flow of not less than 
20,000 cubic feet of water per minute for each 100,000 of the 
population of such district, at a current of not more than three 
miles per hour, and if at any time the general government shall 
improve the Desplaines or Illinois rivers, so that the same shall 
be capable of receiving a flow," etc. 

DEDUCTIONS. 

From these sections of the Act six very important proposi- 
tions are set forth for determination and final solution by the 
Commission. 

First. That the channel shall have the capacity to flow and 
maintain at all times the minimum of 300,000 cubic feet of water 
per minute, and where the channel is dug through a rocky 
stratum said portion shall have a capacity to flow 600,000 cubic 
feet per minute and have a depth of not less than eighteen 
feet of water. 

Second. That the flow shall be 20,000 cubic feet of water 
per minute to each 100,000 of the inhabitants of the district. 

Third. The ascertaining of the population of the Sanitary 
District at the present time. 

Fourth. That the flow required under the law for the popu- 
lation estimated in the district shall be maintained at all times. 
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Fifth, That the Chicagfo River shall fullj meet the require- 
ments as to capacity to flow into the Channel the amount of 
water required by our Commission under the Act. 

Sixth. That the current in the Channel and Chicago River 
shall not exceed three miles per hour. 

FINDINGS AS TO CHANNEL. 

In making" the examination the engineering department took 
cross sections of the channel every 800 feet throughout its 
length, from Robey street to Lockport, a distance of twenty-eight 
miles, showing depth, width and area; and from these surveys, 
and calculations made therefrom, found that the channel meets 
the requirements of the Act as to construction, quantity of flow 
and velocity, namely: that the alluvial portion has a capacity of 
360,000 cubic feet of water per minute and a depth greater than 
fourteen feet at a current not to exceed three miles per hour ; and 
that the rocky portion has a capacity of 600,000 cubic feet of 
water per minute, a width at the bottom of 160 feet and a depth 
greater than eighteen feet at a current not to exceed three miles 
per hour. 

POPULATION. 

In Sections 23 and 25 of the Act we find the following: 
** The flow of water through the channel shall not be less than 
20,000 cubic feet of water per minute for each 100,000 of the 
population of the district," which made it necessary for your 
Commission to determine the number of inhabitants in the San- 
itary District. Our Chief Engineer investigated this subject 
very thoroughly, considering the returns from the United States 
and School censuses, and all other available data. He found that 
the population of the Sanitary District exceeded 1,800,000, which, 
according to the provisions of the Act in Sections 23 and 25, 
would require a continuous flow of water in the Chicago River 
and Main Drainage Channel of 360,000 cubic feet of water per 
minute. 
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FINDINGS AS TO CHICAGO RIVER. 

As to the Chicag-o River, cross sections were taken 200 feet 
apart from Bridgeport to the lake, for the purpose of ascertain- 
ing- its capacity, and these surveys compared with those of the 
g-overnment eng-ineers for the purpose of verification. With the 
dredg-ing- done as planned and the g-reat number of improve- 
ments made by the Sanitary Trustees along* the banks of the 
Chicag-o River, which increased its width, and the building- of 
the by-passes at Adams and Van Buren Streets, which adds 
about one thousand square feet of cross section at these points, 
we find that the Chicago River is also within the requirements 
of the law and will flow the 360,000 cubic feet of water per 
minute at a current not to exceed three miles per hour. 

CURRENT IN CHICAGO RIVER. 

One of the perplexing- questions before your Commission 
concerning the Chicag-o River was that of taking- into consider- 
ation, in making our calculations, the question of a one and one 
quarter mile current. This question arose from the fact that 
the application of the Trustees of the Sanitary District of 
Chicag-o to the Secretary of War for permission to cause the 
waters of the Chicag-o River to flow into the main channel 
restricted the velocity of said river to one and one-quarter miles 
an hour; and, further, as the permit from the Secretary of War 
to the Trustees also contained in the preamble the restriction of 
the current to one and one-quarter miles per hour, we were for a 
long time in doubt as to whether this restriction of the velocity 
should be taken into consideration in determining- the capacity 
of the Chicag-o River. 

Your Commission, deeming this an important point, and in 
order that we mig-ht arrive at a proper conclusion, submitted 
the question to our Counsel for a leg-al opinion. 

Said Counsel, after due consideration, reported that, under 
the Act creating- the Sanitary District, our Commission had no 
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legal right to consider the one and one-quarter mile current as 
mentioned in the permit from the Secretary of War, as the law, 
under Section 27, specifically says **of a current not to exceed 
three miles per hour," which velocity is intended for both river 
and channel. We herewith append question submitted and 
answer from Counsel: 

*' Should the Commission, in estimating* the capacity of the 
Chicago River, from Lake Michigan to Robey Street, take into 
consideration the velocity of the current ? " 

**This is understood to refer to the current setting from the 
lake into the Drainage Channel and will be answered upon that 
assumption. 

** Under Section 23, the Chicago River and the channel 
(drainage) would constitute practically one waterway, and the 
limitation of a three-mile per hour current therein applies to 
both. That is, the specified velocity, in furnishing the quantity 
of water, under the provisions of the Sanitary Act, cannot 
exceed, in river or channel, a current of three miles per hour. 
Consequently, the duties of the Board require the consideration 
and determination of this question. 

*'In connection with the Secretary's letter of October 19, 
there were furnished copies of correspondence between the 
Sanitary District and the Secretary of War, touching permission 
to improve the Chicago River by widening and deepening, and 
it is understood that the matter of greatest moment is, the 
status of the Chicago River with reference to Federal control; 
whether or not your Board should take into consideration, in 
reaching the final decision, the permission or lack of permission 
the Sanitary District has, from the United States authorities, to 
divert or use the waters of the river, under the provisions of the 
State law. 

**The Chicago River, with its branches, lies wholly within 
the State of Illinois. By means of Lake Michigan, it affords 
facilities for commerce between the City of Chicago and ports 
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in other States and countries. It is a navigable river, as has 
been repeatedly held by courts of last resort. As such, it is 
subject to the power vested in the General Government to regu- 
late interstate and foreign commerce. This involves the control 
of its waters, so far as it may be necessary to insure free navi- 
gation, with other waters forming a continuous channel for 
commerce among the States or foreign ports. 

** Subject to this paramount power — vested in Congress — the 
State of Illinois may regulate and manage the use of the river 
and its waters ; may build dams, abutments for bridges, author- 
ize ferries, construct tunnels, dredge its bed, widen its channel, 
and many other things conducive to the convenience and pros- 
perity of its people. If this power be exercised so as to unneces- 
sarily obstruct or interfere with navigation. Congress may 
interfere and remove the obstruction. If the power of the State 
and of the Federal Government come in conflict, the latter must 
control and the former yield. But until Congress acts on the sub- 
ject, the power of the State over its navigable waters is plenary. 

**In the exercise of these powers, the State Legislature 
passed the Act of 1889, under which the Sanitary District is 
organized. In its passage, and in the acceptance of its provi- 
sions by the citizens of the District, it is to be presumed there 
was full knowledge of the limitations of power above set forth. 
The risk of interference, by the Federal Government, was neces- 
sarily assumed both by the legislative body and those seeking 
the benefits of the law so enacted. In no way could the State 
evade or avoid the effects of this superior right of the General 
Government. It is doubtful if Congress even can authorize 
the diversion of the waters of a navigable river, to an extent 
that it would be a substantial and permanent injury to navi- 
gation. 

** These principles applying, the Legislature did not and 
could not, in the Sanitary Act, attempt any control of the 
Federal relation. It might undoubtedly have provided, and as 
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a condition precedent, that in any unusual use of the Chicag'o 
River (such as diversion of its water into the proposed channel) 
the consent of the Government should first be obtained. It 
might have provided that no tax levy should be made to con- 
struct the contemplated work before permission had ; and in so 
doing* have protected its citizens from a possible payment of 
large sums, in taxes, to no purpose — or a useless one. 

** However, it was not so done, and it is not perceived that 
your Board of Commissioners has any authority to take cog"- 
nizance of this matter. To do so would require, practically, to 
write into the statute, from which it derives its powers, some- 
thing the Legislature did not see fit to insert. 

** Furthermore, should it take notice of this question, it 
must, in effect, organize itself into a court, to pass upon the laws 
of Congress — their scope and efi^ect — to determine by whom and 
in what manner permission to divert the waters of the Chicago 
River should be given — to pass upon the sufl&ciency or insuffi- 
ciency of any such permit, or in a word to exercise the functions 
of a Federal Court. The conclusion therefore is, that your 
Board has no jurisdiction to exercise, or duties to perform, in 
this regard. 

'* Moreover, Section 27 supra ^ provides: * In case said Com- 
missioners shall find said channel is not constructed in accord- 
ance with the provisions of this Act, it shall be their duty to file 
in any court of competent jurisdiction, in their name as such 
Commissioners, a bill against said corporation, which bill shall 
set forth wherein said work is deficient and fails to comply with 
the provisions of this Act; and said court shall thereupon issue 
an injunction without bond against said defendant, enjoining 
and restraining it from admitting water or sewage into said 
channel until the final order of the court. And in case said 
court, upon hearing, shall determine that said channel is not 
constructed in accordance with the provisions of this Act, said 
injunction shall be continued until the provisions of this Act 
shall have been fully complied with.' 
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** A bill filed simply setting" forth that the Sanitary District 
had not obtained permission of the United States authorities to 
flow water into the channel, from the river, at a rate exceeding- 
one and one-quarter miles per hour (an insufficient speed) would 
not appear to fall within the above langnag-e. The court, when 
such bill is directed to be filed, is to continue its injunction only 
until the provisions of the Act have been complied with. The 
Act itself containing no provisions requiring any permij; to be 
first obtained, the court would be without power to continue an 
injunction on such ground alone. 

** It therefore is apparent that, while the velocity of the cur- 
rent in the Chicago River, up to three miles per hour, is an 
important factor, proper to enter into the findings of the Special 
Commission; the attitude of the Secretary of War, or the Federal 
authorities, in relation thereto, is not within the scope of its 

investigations." 

BRIDGES. 

Under Section 12 of the Act, it is provided that, **A11 
bridges built across the channel shall not necessarily interfere 
with or obstruct the navigation of such channel when the same 
becomes a navigable stream, as further provided in Section 24." 
We would report that an examination has been made of all the 
bridges thus far built across the channel and the river by the 
Sanitary District and find them of approved types of bascule or 
swing bridges, all constructed in a substantial and workmanlike 
manner and so that they do not necessarily interfere with navi- 
gation. Your Commission has examined the contracts for the 
bridges not yet built or in process of construction and finds that 
they also come within the requirements of the law. 

Under the Act, however, the Sanitary Trustees are not to 
operate the said bridges as movable ones for a period of seven 
years from the time water has been turned into the channel, 
unless the needs of general navigation on the Desplaines River 
and Illinois River, when connected with the said channel, sooner 
require it. 
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CONTROLLING WORKS. 

These works, located at the lower end and on the west side 
of the main channel at Lockport, consist of a bear trap dam, 
160 feet in width, which is operated by the pressure of the water 
above it and is thus raised and lowered to control the flow of 
water from the main channel into the tail race. There are also 
seven sluice gates, each thirty feet in width, ready for opera- 
tion. To supplement the flow over the dam -eight additional 
places have been provided for more gates when the occasion 
demands. This dam and gates are of the latest improved 
construction and your Commission witnessed their practical 
working, on the day they were first opened,, and the water 
turned from the main channel into the Desplaines Valley, and 
found the said Controlling Works well adapted for the uses 
intended, namely, the regulation of the flow and current in the 
Chicago River and main channel. 

SOLIDS. 
Your Commission finds in Section 20 the following: ** And 
before any sewage shall be discharged into such channel or 
outlet, all garbage and other solids shall be taken therefrom." 
We have given this subject considerable attention and study, 
but have been unable, even with the aid of our Counsel, to 
arrive at any definite conclusion as to what was exactly intended 
by this section. We have made, on several occasions, as careful 
examinations of the Chicago River as possible, and while we 
must admit there is more or less solids of some nature in all 
sewage, yet we have been unable to find such solid matter in the 
river as could be determined with the naked eye. This matter 
was presented to the Sanitary Trustees by your Commission and 
they informed us that they had notified their Police Department 
to prevent the throwing of solids into the channel before the 
turning in of the water, which is the only provision made con- 
cerning this question. Your Commission considered that this 
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would be a matter for future action by the Health Department 
of the State of Illinois and, therefore, we saw no valid reason 
for a further investigation of this question. 

DESPLAINES RIVER AND UPPER BASIN. 

The tail race constructed by the Sanitary Trustees from 
the Controlling" Works at Lockport to the Desplaines River 
and the work of excavation in the Desplaines River to the 
upper basin in Joliet, from the surveys and investigations 
made by our Chief Engineer, are fully capable of passing the 
required quantity of water as determined by your Commission. 
The work of building Dam No. 1 and other work connected 
with it in Joliet does not, from opinion of our Counsel, come 
within the jurisdiction of your Commission ; the same is being 
built under a decree of court made as a result of litigation 
between the Illinois and Michigan Canal Commissioners and the 
Sanitary Trustees. As to the practicability of the method of 
construction, etc., we would respectfully refer to our Chief 
Engineer's report, which we deem of vital importance for 
future use. 

DAMS. 

Section 23 of the Act provides as follows: **That the dis- 
trict constructing said channel may remove obstructions in the 
Desplaines and Illinois Rivers whenever it shall be necessary so 
to do to prevent overflow or damage along said rivers, and shall 
remove the dams at Henry and Copperas Creek, in the Illinois 
River, before any water is turned into the said channel." And 
further on said section also provides: ** And the Canal Commis- 
sioners, if they find at any time that an additional supply of 
water has been added to either of said rivers by any district or 
districts to maintain a depth of not less than six feet from any 
dam owned by the State, to and into the first lock of the Illinois 
and Michigan Canal, at La Salle, without the aid of any such 
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dam at low water, then it shall be the duty of said Canal Com- 
missioners to cause such dam or dams to be removed." The 
Sanitary Trustees have at all times been willing- and ready to 
comply with this provision; but the Canal Commissioners, feel- 
ing- that the removal of the dams would entirely destroy navig-a- 
tion on the Illinois River from La Salle down the lower Illinois 
River, and further taking- the position that the removal of said 
dams (from their construction of the law) comes within their 
jurisdiction, protested and finally commenced legal proceeding's 
in the Fulton County Court ag-ainst the Sanitary Trustees to 
restrain them from removing the dams. The Court decreed in 
favor of the Trustees and an appeal was then taken by the 
Canal Commissioners to the Supreme Court of the State, in 
whose hands the case now rests for a final decision. Your Com- 
mission, desiring- to be fair in their investigation and not 
wishing- to keep the people of the City of Chicag-o unnecessarily 
from the desired relief in g-etting rid of the sewage which con- 
taminates the drinking- water and injures the health of the 
community, concluded that, as this was in the hands of the 
hig-hest tribunal of the State for decision, no further consider- 
ation or notice of the matter would be taken in requesting- the 
g-ranting- of the final permit. 

Your Commission would finally report that, as previously 
stated, we have made a full and careful investigation of these 
several important questions, and the work as done, and we find 
that the Main Drainag-e Channel and the Chicago River fully 
come within the requirements of the law as to construction, 
capacity and current, and that all other work connected with it 
is practically completed except the construction of a few bridg-es 
and the removal of the dams at Henry and Copperas Creek. We 
had intended to await the decision of the Supreme Court in the 
dam case before asking- your Honor to grant the final permit, 
but were advised by our attorneys that we would be justified, 
under the statute, in making a favorable report before a decision 
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should be made by the Supreme Court, as this question was 
before the Court and under its jurisdiction. After due consider- 
ation of the whole record before us, we wired you on the morn- 
ing of January 17, 1900, as follows : 

'* Your Special Commission reports the work of the Sanitary 
Trustees on the Drainage Channel substantially completed, and 
meets the requirements of the law, with the exception of the 
removal of the State dams, which is in the hands of the Supreme 
Court. We recommend the granting of the final permit. Full 
of&cial report will follow." 

The final permit was at once granted by your Honor, and, 
upon the receipt of this permit by the Sanitary Trustees, at 11:15 
o'clock A. M. of said day, the great bear trap dam was lowered 
and the water turned into the valley of the Desplaines River, 
thus consummating the long looked for event by the people of 
the Sanitary District of Chicago ; and your Commission sincerely 
hopes that the desired relief anticipated by her people will be 
fully realized, and that the continuous flow through the channel 
of the amount of water regulated by law will meet the sanitary 
requirements contemplated by the Act of 1889, and prove satis- 
factory to the citizens of the Desplaines and Illinois River 
Valleys. 

CONCLUSION. 

In conclusion we desire to express to your Honor our deep 
appreciation for your earnest interest in the work of our Com- 
mission, for the able assistance and timely advice given us at all 
times in our deliberations and for the zeal manifested that the 
work and our conclusions should meet, not only the requirements 
of the law, but the approval both of the people of the city of 
Chicago and the Illinois Valley. We desire to congratulate your 
Honor upon the successful completion and opening of the chan- 
nel during your administration, and we fully believe that the 
connecting of the water of the lakes with this channel is the first 
and important step looking to the building of a great commercial 
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waterway bj the way of the Illinois and Mississipi Rivers, con- 
necting' the chain of great lakes on the north with the Gulf of 
Mexico on the south. Then will be realized the fondest hope of 
a great people, and the commonwealth of Illinois will contain 
the largest ship canal in the world, benefiting not only the 
people of our own State of Illinois, but the whole west and 
southwest. 

The thanks of your Commission are also due to the Sanitary 
Trustees for their uniform courtesy and their willingness to aid 
your Commission in the duties required of them under the law. 

We desire to extend to our Chief Engineer, Mr. Desmond 
FitzGerald, our thanks, and express our appreciation for his dis- 
tinguished service in solving the intricate engineering problems 
which presented themselves, involving questions of the greatest 
importance to his profession. Mr. FitzGerald's report on the 
engineering features is appended and made part of this report. 
We also desire to express our thanks to the assistants for their 
untiring efforts in faithfully discharging the duties assigned to 
them. 

Respectfully submitted. 
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CHIEF ENGINEER'S REPORT. 



Chicago, III., December 1st, 1899. 
Colonel Isaac Taylor, 

President Special Commissioners^ Chicago Drainage Channel, 
Dear Sir: — Herewith please find a report on the eng-ineer- 
ing- features connected with the investigation of your Com- 
mission. 

PRELIMINARY. 

On June 8th, 1899, 1 had the honor of receiving- the appoint- 
ment of Eng-ineer to your Commission, and proceeded at once 
with the necessary surveys and investig^ations. From that time 
to the present the work has been advanced, as speedily as 
possible, and, considering- the large amount of ground covered 
and the complexity of many of the questions involved, it is 
believed that excellent progress has been made. This progress 
has been very much expedited by the kindness of all the of&cials 
connected with the Sanitary District, and my thanks are par- 
ticularly due to the President of the Board of Trustees, 
William Boldenweck, Esq., and Isham Randolph, Esq., Chief 
Engineer, for placing at my disposal all of the valuable records 
of the Board in every department and for assisting the investi- 
gation in every way in their power. One of the first duties 
devolving upon your Engineer was to make a thorough study of 
the provisions of the Act under which the Sanitary District 
works have been constructed in consultation with your Board 
and Attorney. The Act is printed in full in Appendix A to this 
report, together with a brief index to the principal features 
covered by the work of your Commission for the use of those 
who do not care to study all of the provisions of the Act. 
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INSTRUCTIONS. 

The following- instructions to guide your Engineer in his 
investigations were issued by your Commission, and this report 
is a direct answer, as far as possible, to these instructions. 
Sufl&cient material only has been added to make the answers as 
clear as possible. 

'*By the provisions of Section 20 of the Act under which 
the Sanitary District of Chicago is organized, the Chicago 
Drainage Channel is to be *of sufficient size and capacity to 
produce a continuous flow of water of at least two hundred 
cubic feet per minute for each one thousand of the population 
of the district drained thereby ' * * * * * and said district 
shall, at the time any sewage turned into or through any such 
channel or channels, turn into such channel or channels not less 
than 20,000 cubic feet of water per minute for everj 100,000 
inhabitants of said district, and shall thereafter maintain the 
flow of such quantity of water.' 

** Section 23 of the same Act provides: *Such channel 
shall be constructed of sufficient size and capacity to produce 
and maintain, at all times, a continuous flow of not less than 
300,000 cubic feet of water per minute, and to be of a depth of 
not less than fourteen feet, and a current not exceeding three 
miles per hour; and if any portion of any such channel shall be 
cut through a territory with a rocky stratum, where such rocky 
stratum is above a grade sufficient to produce a depth of water 
from Lake Michigan of not less than eighteen feet, such portion 
of said channel shall have double the flowing capacity above 
provided for, and a width of not less than 160 feet at the bottom 
capable of producing a depth of not less than eighteen feet of 
water.' 

*' You will make such survey and examination of said chan- 
nel as will enable you to determine and report whether the above 
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revisions of the Act have been complied with, and, if not, in 
'hat respect there is a failure so to do. 

** Your survey and examination will be based on the datum 
stablished by the Commissioners of the Illinois and Michig-an 
3anal in 1847. 

"Said Section 23 also provides that 'in case a channel is 
:x>iistructed in the Dcsplaines River as contemplated in this sec- 
tion, it shall be carried down the slope between Lockport and 
Joliet to the pool commonly known as the upper basin, of suffi- 
cient width and depth to carry off the water the channel shall 
bring- down from above.' You will also make an examination 
Bind survey, if necessary, of this portion of the channel, and 
aiscertain if the foregoing provisions of the law have been com- 
plied with, and, if not, in what respect there has been failure. 
Mn this examination, the amount of the natural flow of the 
Desplaines River should be taken into consideration so far as 
•he capacity is concerned. 

"You will also ascertain and report whether all bridges 
1>uilt across the said channel are so constructed as 'not necessarily' 
"to 'interfere with or obstruct the navigation of such channel 
^vrhen the same becomes a navigable stream.' 

"You will also make such surveys or examinations of the 
<;)hicago River and its branches as will enable you to determine 
^nd report to this Board the velocity of the current in the river 
Nv^ith a flow of 300,000 cubic feet per minute delivered to the 
Drainag-e Channel ; also the velocity of the current in the river 
arising- from a flow of 20,000 cubic feet of water per minute for 
each 100,000 population of the Sanitary District ; also the 
capacity of the Chicago River based on a current of one and one- 
quarter miles per hour in the average section of the river from 
Lake Michigan to Robey Street ; also the capacity of the Chicago 
River with a current of one and one-quarter miles per hour in 
the average section of the river between Eighteenth Street and 
Halsted Street. 
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" In connection with the above, you will also report whether 
any other channels exist which can be connected as feeders with 
the said Drainage Channel, together with their capacities. 

"You will also ascertain and report what provision, if any, 
has been made for the removal of all garbage, dead animals and 
parts thereof, and other solids, before any sewage shall be dis- 
charged into such channel, and whether such provisions, if any, 
are adequate to accomplish such purpose. 

'* You will determine, as accurately as possible from exist- 
ing public data, the present population of the Sanitary District 
of Chicago, and report the same to this Board." 

BRIEF DESCRIPTION OF THE WORKS OF THE 
SANITARY DISTRICT. 

The City of Chicago is situated on a level plain only a few 
feet above the surface of Lake Michigan. It is separated into 
several divisions by the Chicago River, which flows through the 
City in two branches, connecting with the main part of the river 
a short distance westerly from its mouth at the lake. The river 
is a sluggish stream, rising and falling with the lake, and has no 
current in its normal condition. It receives the sewage of a 
large part of the City and the effluents from the stock yards, and 
is consequently an elongated septic tank, filled with decomposing 
organic matter. The river is more or less crowded with ship- 
ping throughout its length, and is crossed by numerous draw- 
bridges. 

Close on the westerly borders of the City lies the Desplaines 
River, which flows from the north, and after reaching the lati- 
tude of the south central portion of the City turns to the south- 
west, joining the Illinois River, which in turn empties into the 
Mississippi. Owing to the extremely low divide separating the 
Desplaines River from Lake Michigan, in times of heavy freshets 
the river overflows its banks and passes into the Chicago River, 
sending a vast amount of polluting matter far out into the lake 
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to the cribs which form the inlets of the public water supply of 
the City. It is this overflow from the six hundred or more square 
miles of the Desplaines water shed which gave the Chicago 
River its original width and depth, and has aided in maintaining 
them notwithstanding the constant deposits of sludge from the 
sewers. 

It will be seen that by cutting through this low divide the 
sewage in the Chicago River can be made to flow into the Des- 
plaines, and this, in fact, is exactly what has been rendered 
possible by the construction of the Chicago Drainage Channel.. 
In addition to reversing the flow in the Chicago River and 
carrying the sewage of the City, diluted with water from Lake 
Michigan, into the Desplaines, an important part of the plan 
was the creating of a link in a deep water navigable channel 
from the great lakes to the Mississippi. 

The Chicago Drainage Channel is a deep and wide channel 
extending southwesterly down the valley of the Desplaines 
River, from a connection with the South Branch of the Chicago 
River, in the City of Chicago, to Lockport, a distance of twenty- 
eight miles. At the outlet of the channel are situated the 
controlling works, a series of gates and a bear trap dam, for 
the regulation of the water in the channel. These works are 
thirty-four miles distant from Lake Michigan, the source of 
supply, by way of Chicago River and the Drainage Channel. 

After the water is discharged at Lockport it will join the 
Desplaines River, and the united waters will pass down the 
valley, which is quite steep in this portion, in new and com- 
paratively narrow channels to the lower pool at Joliet, where 
the works of the Sanitary District end, at a point about forty 
miles from the lake. 

The valley of the Desplaines was once a wide, pre-glacial 
stream, and is now covered with drift of various depths. 
The Drainage Channel has been excavated through the drift 
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and the Niagara limestone, either partially or wholly, according* 
as the rock approaches the surface. (See Profile Plate I.) The 
width of the channel in the rock is 160 feet, with vertical 
sides or nearly so, and providing for a depth of twenty-two feet 
when the water is flowing. In earth excavation the sides of the 
channel are sloped. The total fall of the channel is 5.65 feet. 
The different sections are all shown on Plate II. 

In connection with the Desplaines River, it has been 
planned to shut off the overflow into the Chicago River, and for 
this purpose the Sanitary District has constructed embankments 
and a dam at the ** Summit," thus keeping the whole of the 
flow of the river within its own channel. Embankments or 
levees have also been built to separate the river from the Drain- 
age Channel, and in several cases a new bed has been excavated 
to take the entire flow of the river. This portion of the work 
of the Sanitary District is included under the head of the 
" Diversion of the Desplaines River." At present, the diverting 
dam at "Summit," which is in the form of a spillway 400 feet 
in length, has not been carried up to a sufficient height to divert 
all the water of the spring freshets; but it is the intention of 
the Sanitary District, as soon as the works at Joliet are com- 
pleted, to raise the level of the overflow to the full height of 
the embankments. 

In order to provide sufficient area in Chicago River when 
the flow is reversed, the Sanitary District has dredged the 
bottom and widened the chunuel in certain restricted portions 
and built by-passes, as indicated on Plate IV. 

The channel immediately below the controlling works at 
Lockport is called the '' tail race." A short distance below the 
''tail race" the channel is joined by the Desplaines River, and 
the mingled waters will be carried down the new channel for 
about a mile to the old bed of the river. After passing down 
the old bed of the river for about two and one-quarter miles the 



CHIEF engineer's REPORT. 



31 



waters will be collected into a new channel at Joliet, which 
terminates near the centre of the city in the upper pool, which 
is closed by a dam built diagonally across the channel. This 
dam is to be used for water power and replaces an old one which 
was used for the same purpose. After passing over the dam 
or through the gates and wheels, the water will again flow 
through the old bed of the river, which has been widened and 
deepened, to the lower pool at Joliet, about five and three- 
quarters miles below the controlling works. 

The lengths of the several portions of the combined channels 
through which the water will pass from Lake Michigan to the 
lower pool at Joliet, are as follows : 





Feet. 


Miles. 


Chicago River 


31,700 

148,110 

5,400 

12,100 

7,278 

5,280 


6.00 


Chicago Drainage Channel 


28.05 


Tail race and 600-foot channel 


1.02 


Old river channel (undisturbed) 


2.29 


New river channel to dam at Joliet 


1.38 


Regulated river channel below the dam, 
ending in ** lower pool,** Joliet 


1.00 






Total 


209,868 


39.74 







The Desplaines valley, in addition to the Drainage Channel 
and the river, contains two lines of railroad and the old Illinois 
and Michigan Canal. The latter is close to the course of the 
Drainage Channel. The old canal is a shallow excavation com- 
pared with the new channel, but it has for a number of years 
played an important part in the plans for the drainage of the 
City of Chicago, arising from the fact that it has been used to 
convey from 30,000 to 40,000 cubic feet per minute of Chicago 
River sewage from Bridgeport to Lockport, this amount being 
raised by pumps from the level of the river to that of the canal. 

From the foregoing it may be seen that Lake Michigan is 
the beginning of this proposed drainage system and that it 
forms the reservoir from which the water starts. As the lake 
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fluctuates, so must the water in the river and channel chang-e. 
The slope of the water, however, is to be regulated as far as 
possible by the gates at the terminus of the canal, which will be 
opened sufficiently to let out the water required by law. This 
amount is to be proportioned to the number of inhabitants of 
the Sanitary District on the basis of 20,000 cubic feet per 
minute for each 100,000 population of the Sanitary District. 
The law also provides that the depth shall be not less than 
fourteen feet in earth and eighteen feet in rock. 

The works of the Sanitary District therefore cover four 
important sections: 

First, The deepening and widening of the Chicago River 
from its mouth to Robey Street, a distance of exactly six miles. 

Second, The construction of the Chicago Drainage Chan- 
nel proper from Robey Street at Bridgeport to Lockport on the 
Desplaines River, a distance of 28.05 miles, including the con- 
trolling works at Lockport. 

Third, The diversion of the Desplaines River, with new 
channels and levees separating it from the Drainage Channel. 

Fourth, The tail race and new river channels, from 
Lockport to Joliet. 

In addition to the foregoing, the Sanitary District has an 
interest in the Thirty-ninth Street sewer, a conduit twenty feet 
in diameter, now imder construction, which, in addition to its 
function as an intercepting sewer, is intended to connect Lake 
Michigan with the South Fork of Chicago River, near the Stock 
Yards. An agreement has been made between the City of 
Chicago and the Sanitary District, under which the latter is to 
erect and maintain a pumping plant on the shores of the lake 
for the purpose of increasing the flow in this conduit to keep 
pace with the dilution of the sewage required by law as the 
population of the district increases. 

For further descriptive notes, with quantities of materials, 
see Appendix B. 
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POPULATION. 

The present population of the Sanitary District has been 
determined as accurately as possible from existing- public data, 
and is herewith submitted in accordance with the request of 
your Commission. 

CITY OF CHICAGO. 

The boundaries of the Sanitary District (see Appendix D, 
and Plate V, Appendix D), include nearly the whole of the City 
of Chicago, together with an additional area lying- to the west 
of the City, comprising portions of the towns of Lyons and 
Cicero, which contained a population of 26,568 in 1898. On the 
north, the portions of the City not included in the Sanitary Dis- 
trict are two small districts known as ** Rogers Park and West 
Ridg-e" and ** Norwood Park," with a combined population of 
4,670 in 1898. On the south, the line of the Sanitary District 
cuts oflf all that portion of the City lying- south of Eig'hty-seventh 
Street, containing- a population of 76,790 in 1898. 

In order to ascertain the present population of the Sanitary 
District, it was thoug-ht best first to determine the population 
of the City of Chicago. (For table of Annexations and Areas, 
see Appendix D.) 

For the purpose of the investigation, the three great natural 
divisions, commonly known as the North, South and West 
Divisions, were selected for separate study. In a general way, 
the North Division comprises that portion of the City lying 
north of the North Branch ; the South Division that portion of 
the City lying south of the South Branch, and the West Division 
that portion of the City lying between the North and South 
Branches of the Chicago River. 

The population of each of these divisions was then carefully 
examined, collated and tabulated from the United States and 
School Census returns. In regard to the accuracy of the United 
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States Census, taken every tenth year, there can be practically 
no question. The School Census returns in Chicag-o, taken 
every second year, include a full count of the population of all 
ages, so that, if properly made, they should give a correct 
return of the total population, and, as a rule, they have been 
made with a close approximation to accuracy. In a number of 
cases there has been exaggeration, but it is not difficult, when 
all the returns are plotted in the form of curves, to determine 
the proper corrections to apply. The figures finally adopted in 
this report have been, in almost every case, less than those 
given by School Census, but a notable exception should be made 
in the case of the School Census of 1896. 

Each of the three great divisions of Chicago was then 
farther divided into as many small ** geographical districts" 
as possible (Plate D, Appendix D). These districts were care- 
fully selected in the following manner : Tracings were made of 
the ward limits of th6 City through the changes of the different 
municipal administrations, and by placing these tracings one 
over the other, it became possible to select areas, comprising as 
few wards as possible, which had remained identical in their 
boundaries for many years, even though some of their interior 
ward lines had changed from time to time. As a rule, the limits 
of these geographical districts were traced from 1860 to the 
present time, although the tables only show the results from 
1870 to 1898. 

After the geographical districts were selected. Tables 1, 2 
and 3 (Appendix E) were prepared. These tables show the 
population of the three great divisions, one on each sheet, 
separated into their respective geographical districts, and as 
minor divisions into wards or parts of wards. In some cases it 
became necessary to cut the wards into two or more portions, 
and the population of these portions was ascertained from the 
returns of the school precincts, which follow the lines of the 
voting precincts in the wards. 
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The totals for each district show on one horizontal line the 
progressive population for that district through the period 
covered by the examination, and the summary at the bottom of 
each table g-ives in united form the various g'eog'raphical dis- 
tricts comprising each great division of the City. 

After these tables were obtained, three diag-rams (Plates 
VI, VII and VIII, Appendix E,) were prepared, showing- the 
population curves for each division with its g-eographical dis- 
tricts. These diag'rams facilitated the determination of the 
probable accuracy of the census returns. The accepted form of 
the curves, as finally adopted, is shown in dotted lines for each 
district. These curves, as -a rule, pass through the points 
established from the United States Census returns. The com- 
bined ordinates of these separate curves g-ive the ordinates for 
the curves of the whole of the division. 

After these diagrams were completed for the three g-reat 
divisions of the City, they in turn were combined into one 
population curve for the whole of Chicago (Plate III). This 
curve has been extended as far as 1907, showing the probable 
growth of the City in the immediate future. Upon this plate 
the large circles show the returns by the United States Census 
and the smaller circles the returns by the School Census. It will 
be noticed that the curve, as a rule, falls below the School 
Census returns. 

The following brief summary, taken from the diagrams, 
gives the population of the whole of the City, by divisions, for 
the years 1898, 1899 and 1900: 

TABI,E SHOWING THE POPUI.ATION OF THE ENTIRE CITY OF 

CHICAGO. 





1898. 


1899. 


1900. 


North Division 


322,000 
666,000 
825,000 


341,000 
715,000 
870,000 


362,000 


South Division 


767,000 


West Division 


920,000 


Total 


1,813,000 


1,926,000 


2,049,000 
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The population for 1898, by the School Census, was 
1,851,588, to be compared with 1,813,000 from the preceding 
table. 

An endeavor has been made to follow conservative rules in 
all questions of doubt, and it is confidently believed, as a result 
of the foregoing methods of investigation, that there can be no 
serious error in the results, and that the population of the City 
has been found from all of the public data available with trust- 
worthy accuracy. In every case it is somewhat less than the 
actual counts taken by law, and which might be accepted as 
reasonably accurate returns. 

Before proceeding with the determination of the population 
of the Sanitary District, it may not be amiss to call attention to 
the fact that the diagram promises a population of 3,000,000 for 
Chicago about the year 1907, provided the present rate of 
growth continues. 

SANITARY DISTRICT. 

Having found the population of the City of Chicago to be 
1,926,000 in 1899, as a result of the foregoing study, the next 
step taken was to ascertain the population of the Sanitary 
District. 

The population of the whole City is to be reduced on 

account of the areas outside of the Sanitary District, which, for 

1898, are as follows : 

North Division — " Rogers Park and West Ridge '' 4,670 

South Division— In the Thirty-first Ward 6,674 

In the Thirty-third Ward 32,521 

In the Thirty-fourth Ward 31,788 

West Division—** Norwood Park '' 1,137 

Total 76,790 

and allowing the proper percentage of growth for one year to 
bring this result to 1899, we have a total population of 81,574 to 
be deducted. 

The population to be added to that of the City on account 
of areas outside of the City limits, but included in the Sanitary 
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District, is 28,135, all within the limits of the towns of Lyons 
and Cicero. 

The diflFerence between these two amounts is 53,439, which 
is to be subtracted from the total population of the City of 
Chicago, leaving" 1,872,561 as the population of the Sanitary 
District for the year 1899. This estimate was reduced 72,561 in 
order to make the estimate a conservative one, and all computa- 
tions for capacities founded on population have been made on 
the basis of 1,800,000, in round numbers, as the present popula- 
tion of the Sanitary District. 

CHICAGO DATUM. 

The Sanitary District Act provides that ** The said Com- 
mission shall take as the datum line for their survey the datum 
established by the Illinois and Michigan Canal Trustees in 
1847." This level has always been taken as the low water mark 
of Lake Michigan.* 

The instructions of your Board, in accordance with legal 
advice, provided that all the computations made in the course of 
this investigation should be based upon the above height for the 
permanent level of the water in Lake Michigan. It is, there- 
fore, a matter of some importance to ascertain what the datum 
is that was established by the Trustees of the Illinois and 
Michigan Canal in 1847. 

The datum known as ** Chicago datum" is supposed to 
represent the above level, but I cannot find that there is any 
real authority other than that of usage for assuming that it was 
established by the Trustees of the Illinois and Michigan Canal 
in 1847. The records in the Canal Ofi&ce do not show that any 
datum was established by the Trustees in 1847, neither do the 
State records of Illinois, nor the City records of Chicago show 
any legal establishment of a datum in 1847. 

•In 1895, however, the lake receded to a level 1.01 feet lower than in 1847. 
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The first report and plan for sewerage of the City of Chicag-o, 
by Mr. E. S. Chesbrough, December 1, 1855, contains the follow- 
ing words : 

** With regard to the outlets of the sewers, it is proposed to place them 
so that the bottom of the interior surface of the mains will be six incjies 
below the present surface of the lake, or eighteen inches above low water 
level of 1847, and to place the bottom of the two-foot sewers six inches 
higher, or about the level of the present surface of the lake. 

" As the lake, unaffected by winds, was, in 1838, twenty-four inches 
higher than the proposed outlets of the two-feet sewers, these would then 
be full, and the five-foot mains half full.** 

The above, however, throws almost no light on the question 
of the datum of 1847, except that it shows the low water level 
of 1847 was adopted at about this time. Many investigations 
have already been made by others on the question of the estab- 
lishment of Chicago datum, and a paper and discussion on the 
subject may be found in the last ''Journal of the Western 
Society of Civil Engineers," but nothing satisfactory has yet 
been evolved. 

The precise levels of the Sanitary District start from a 
bench established on the sill of the Canal Collector's Office at 
Bridgeport, with the elevation 9.441. This bench was estab- 
lished in 1882 by Francis Murphy, C. E., from the coping of the 
old lock in the Illinois and Michigan Canal at Ashland Avenue. 
The lock contained several benches, one of which was marked 
11.12, and is the one which Mr. Murphy transferred to the sill 
of the Collector's Office before the destruction of this portion of 
the lock. (See Appendix C.) 

The lock was built in 1847, and tradition has connected its 
construction with the low water of that year. One of the walls 
of the lock, with the exception of the coping and the upper 
courses, is still standing at Bridgeport. 

This wall is beveled, starting from a level which is 
approximately Chicago datum, and it has been maintained that 
this bevel was in some way connected with the low water mark 
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of 1847 ; also that the floor and mitre sill of this old lock were 
used as benches. The mitre sill and the floor have, however, 
been removed, and nothing* now remains connected with the 
foundation of the wall except some timber, which probably 
extends under the wall, and is now cut off a short distance out- 
side of its face. 

General Wilson's survey of the Illinois River was made in 
1867, and it seemed probable that if his level note books could 
be found they might throw some lig-ht upon the bench on the 
old lock, which was assumed to be 11.12 in 1883, especially as 
the principal engineers of the canal were also General Wilson's 
assistants. I am indebted to Major William L. Marshall, United 
States Engineer, for the finding of the original note book, which 
contains the most reliable information so far brought to light in 
regard to this bench. 

The levels were apparently started in 1867 from this bench, 

and the following is a reproduction of the notes as they appear 

in the book : 

**0=Upper surface of lower level of Chicago lock, Illinois and 
Michigan Canal/' 

**B. M. on right lower hollowquoin coping stone, 16.861.'* 

The levels were then carried on for a short distance with 
this bench and abandoned, and then follows this note : 

**17 June, 1867. 
'* Upon consulting the records of the Illinois and Michigan Canal, 
obtained from Mr. Carter, Assistant Engineer, it was found that their 
datum line is 0.439 lower than the measurements obtained from the lock 
keeper, this last plane being, as per records of the company, 6.00 below 
the lowest water known in Lake Michigan for a period of thirty years. 
The levels above should therefore be corrected in profiling so as to bear 
reference to the datum plane, thus finally adopted." * 

Then follows, under the same date, the following : 
"17.477— in. «& M. B. M. on bolt in lower left hand hollowquoin 

coping, datum 6.00 below lowest water in the lake for thirty years." 

" 17.300 U. S. B. M. on right hand lower hollowquoin coping lower 

gate, same datum." 

♦These last three words are in the orig^inal note book in pencil, but were omitted in 
the copy made in ink. 



40 SPECIAL COMMISSION, CHICAGO DRAINAGE CHANNEL. 

After connecting the two benches, which were found to 
check with each other exactly, the level notes then began with 
this height of 17.300, thus agreeing with the finished profile 
which was found in the United States Engineer's oflSce, and 
which farther bears the following words : ** Initial point of the 
survey at the Bridgeport lock." 

It becomes evident from the above notes that the height of 
this bench, by the old canal levels, was 16.861, and that the 
datum was lowered 0.439, making the height of the bench 
17.300. The canal engineers planned to make their canal six 
feet deep at low water ; so if six feet be deducted from 17.300, to 
refer to the lowest water in the lake, we have 11.300 for the 
true height of the bench above datum. How this bench in 1883 
could have been given a value of 11.12, thus raising the datum 
0.18 feet is a mystery, but from the above there is no doubt that 
what is known as* Chicago datum is substantially the low water 
that was accepted in 1847 as the lowest water known in Lake 
Michigan for a period of thirty yeats, but it is doubtful whether 
there was ever any formal establishment of that level by the 
Trustees of the Illinois and Michigan Canal. 

I have had a number of levels taken on the bevel existing 
in the old lock, and the average gives an elevation of -0.394, with 
reference to Chicago datum. Levels taken under my direction 
on the top of the old wooden planking, under the lock wall, 
show an average height of -7.12, and, allowing 0.02 for the 
penetration of the pointed rod in the wood, we have -7.10 for 
the corrected level. 

An analysis of the foregoing data has led me to formulate 
the following theory of the establishment of Chicago datum : 

When the engineers of the Illinois and Michigan Canal 
started to build their lock at the Chicago River, in 1847, they 
found that the water was lower by 0.439 feet than the level 
before accepted as the lowest level of Lake Michigan. This 
lowest level was in February, 1847, just before the working 
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season opened. They therefore lowered their datum, which was 
six feet below the lowest level of the lake, by the above amount, 
and thus, without any formal action on the part of the Trustees, 
practically established, by the levels adopted in the construction 
of the lock, the low water level of 1847. 

It now remains to be seen how the different levels which 
have been taken confirm the above theory. The difference in 
height between the two benches found by General Wilson on 
the coping", in 1867, was exactly 0.18 feet, which is the differ- 
ence between the height of the bench transferred to the canal 
office, in 1883, by Mr. Murphy, and the height of the United 
States bench, found in 1867, by General Wilson. If a mistake 
was made by some one in holding the rod on the wrong bench, 
viz : the one near the left hand hollo wquoin, and giving it a 
value of 17.30, then the right hand bench would have a value of 
17.12 or 11.12, as found engraved by Mr. Murphy, and as a 
result, if this is true, Chicago datum, as now accepted, is 0.18 
feet higher than originally" established. 

A fairly good chain of circumstantial evidence seems to bear 
out this assumption. 

Mr. Ossian Guthrie, who saw the lock built, says that the 
mitre sill was placed on the floor of the lock, and that it was of 
smoothly hewn timber, 11 inches thick, or 0.92 feet, and that 
there was a platform of 12-inch roughly hewn timber, 8 feet 
wide, in front of it, to protect the sill from boats entering the 
lock. 

The level of the floor was found to be -7.10, referred to 
present datum, and, if the latter was 0.18 feet too high, then 
this distance would be -6.92 to true datum, and deducting 0.92 
for the mitre sill, we have its top surface exactly 6 feet below 
low water, or the 0.00 of the last system of levels adopted in 
1847, by which the elevation of the right hand hoUowquoin 
coping bench was made, 17.300. 
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If this kind of reasoning" is correct, we may therefore tab- 
ulate the levels as follows : 





Old Datum. 


Old Datum 

6.00 Feet to Refer to 

Low Water. 


Mitre Sill of Old Lock 


0.0 
5.786 
6.000 
17.300 


-6.00 


Bevel of Old Lock 


-0.214* 


how Water of 1847 


0.000 


Bench on Coping" 


11.300 







From the above investigations it appears that Chicago 
datum, as now used, represents the low water of 1847, as estab- 
lished informally under the direction of the Trustees of the 
Illinois and Michig-an Canal, with a probable error of 0.18 feet, 
which is sufficiently near for all practical purposes. Chicago 
datum is now so universally used and so firmly fixed that it 
would not be changed as a plane of reference at this late day, 
even if it could be clearly proved to be 0.18 feet higher than 
originally intended. 

All of the levels taken by the Sanitary District have been 
referred to Chicago datum, and they have been established from 
benches determined with the greatest care by modern precise 
level methods. 



CAPACITY OF CHICAGO RIVER. 

The Chicago River at present is a sluggish stream without 
current except in times of freshet, or when the Desplaines River 
overflows its banks and finds its way into Lake Michig-an by 
way of the South Fork. It forms the connecting link between 
the Drainage Channel and the lake (see Plate IV). As the effect 
of the opening of the gates at the controlling works will be to 
reverse the current in Chicago River, there are but two ways to 
estimate the capacity of the river under the new conditions : 

♦It seems reasonable to assume that while it was probably the intention of the Canal 
Eng-ineers to place this bevel at low water, its exact position -wouldr be governed by the 
courses of masonry. 
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one by computations founded on purely theoretical considera- 
tions, in which judgment and experience contribute largely 
towards the result, and the other by making- use of some value 
for the frictional resistances already measured in a determina- 
tion of slopes and velocities. 

Since this investigation was begun no opportunity has 
been afforded for measuring the discharge and slope of the 
river, as the stream has been practically devoid of current. 
Fortunately, several valuable measurements were made by Mr. 
Thomas T. Johnston, C. E., on May 6, 7 and 8, 1892, when a 
very large freshet was discharging from the Desplaines River 
into Lake Michigan via Chicago River. The slope of the stream 
was carefully measured, and the flow computed from float 
observations. 

From these data, the values of '*n" in Kutter's formula 
and of **c" in Chezy's formula were computed, and by careful 
comparison with the new hydraulic conditions when the flow is 
reversed and Chicago River made to discharge into the Chicago 
Drainage Channel, a very fair idea may be formed of the fric- 
tional resistances to be expected under the new conditions. 

When the great freshet of May 6, 7 and 8, 1892, occurred, 
the Engineers of the Sanitary District were engaged upon a 
complete hydrographic survey of the river, which was not com- 
pleted until some time later. The mean radii were therefore 
computed from areas taken from old soundings made by the 
Government. 

After due consideration, it was thought best to recompute 
the values of '*n" and *'c," referring them to the survey of 
1892. 

The river was accordingly divided into several stretches or 
reaches from Bridgeport to the lake, and the values of **n" in 
Kutter's formula ascertained for these different portions of the 
river. 
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While the above work was in progress, cross-sections were 
made from soundings taken from the channel at Robey Street 
to Twelfth Street, which was as far as the dredging of the 
river by the Sanitary District had progressed. A comparison 
was then made between the sections of the river below Twelfth 
Street, made from the Sanitary District survey of 1892, with 
that made in 1896 and 1898 under the direction of Major William 
L. Marshall, United States Engineer, and it appeared that the 
Government soundings gave about 9 per cent, more area. It 
was also found from actual soundings that they represented 
very closely the present condition of the river from Twelfth 
Street to the terminus of the South Pier in Lake Michigan. 
The Government soundings were therefore used in estimating 
the capacity of the river below Twelfth Street when the flow is 
reversed. 

The next step was to ascertain the slope of the surface and 
the velocities of the current in Chicago River, with a flow of 
300,000 cubic feet per minute from Lake Michigan to the 
Drainage Channel, this being the minimum flow stipulated in 
the law ; and also with a flow of 20,000 cubic feet per minute to 
each 100,000 of the population of the Sanitary District, the 
flow required on the basis of population, or 360,000 cubic feet 
per minute, using for the values of **n" in Kutter's formula the 
values ascertained for each particular reach in the river as 
before described. 

The following is a brief description of the reaches: The 
first extends from the end of the South Pier to Lake Street, a 
distance of 7,113 feet; the second from Lake Street to Harrison 
Street, a distance of 4,228 feet ; the third from Harrison Street 
to Twelfth Street, a distance of 2,650 feet; the fourth from 
Twelfth Street to Eighteenth Street, a distance of 4,138 feet; 
the fifth from Eighteenth Street to Halsted Street, a distance of 
4,746 feet; the sixth from Halsted Street to Main Street, a 
distance of 3,267 feet, and the seventh from Main Street to 
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Robey Street, the junction of the Chicago Drainage Channel, a 
distance of 5,580 feet. 

The values of '*n" in these different stretches of the river 
varied from 0.043 to 0.060. With a flow of 300,000 cubic feet 
per minute, it was found that the average velocity of the current 
in the average cross-section of the stream, for its whole length, 
will be 1.08 miles per hour, and in the narrowest stretch of the 
river, from Eighteenth Street to Halsted Street, the average 
velocity of the current will be 1.31 miles per hour. 

With a flow of 360,000 cubic feet per minute, it was found 
that the average velocity of the current in the average cross- 
section of the river throughout its length will be 1.33 miles per 
hour, and in the narrowest reach of the river, from Eighteenth 
Street to Halsted Street, the average velocity of the current will 
be 1.63 miles per hour. 

The capacity of Chicago River, based on an average 
current of 1^^ miles per hour in the average section of the 
whole length of the river, is about 340,000 cubic feet per 
minute, and the capacity of Chicago River, with an average 
current of 1^ miles per hour in the narrowest reach of the 
river, between Eighteenth and Halsted Streets, is about 
290,000 cubic feet per minute. 

In these computations the abnormal sections of the river, 
such as those existing at the drawbridges or in a few very wide 
sections of the river, were omitted. 

The foregoing estimates do not take into consideration the 
results of any extraordinary obstructions in the river, such as 
formation of ice sheets, large masses of floating ice, or a 
crowded condition of shipping. The formation of ice sheets in 
the river is now prevented by tugs, which break up the ice as 
fast as it is formed, in order to keep navigation open during the 
winter. 
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From an investigation, made under my direction, into the 
number of vessels present in the river when the g^teat freshet of 
May 5, 6, 7 and 8 was measured, it appears that tiiete were 
about thirty vessels distributed along the docks between Palk 
and Nineteenth Streets, and that the remainder of the seventy- 
five vessels, confined in the South Branch of the Chicago River 
during that freshet, were lying inside the limits of the slips, and 
therefore formed no obstruction to the outflowing water. 
During this freshet there were also about fourteen large 
steamers in the South Branch, tied up at the docks, averaging 
fourteen feet draft and thirty-five feet beam. An investi- 
gation of the movements of the vessels during the freshet 
shows that on May 5 a few vessels were taken out and a few 
towed in, probably not more than twenty-five altogether ; on 
May 6 about seventeen vessels were towed into the river and 
only one or two taken out ; on May 7 about sixteen vessels were 
towed in and only two or three towed out, and on May 8 the 
number moved probably exceeded fifty, the majority of these 
being towed down the river into Lake Michigan. 

Whatever obstruction these vessels offered to the flow of the 
current during the freshet was measured and allowed for in the 
frictional resistences represented by the values of **n"inthe 
Kutter formula, as already described. 

Should the river, however, contain at any time a larger 
number of vessels, it is obvious that the velocity of the current 
will exceed the figures already given. It is possible that some 
system may be devised by which a concentration of vessels in 
the river will be avoided. 

It is believed, however, in view of the probabilities of 
unusual obstructions from boats and ice, and the fact that 
average velocities only have been considered, that the estimates 
of velocities and capacities above given are based on a favorable 
rather than an unfavorable point of view. (For Tables of 
Tonnage and Movement of Vessels, see Appendix F.) 
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RECAPITULATION. 



The following" table contains a summary of the foregoing 
results : 



Cubic Feet 
per Minute. 


Average Velocity 
in Total Length of River. 


Average Velocity 
Eighteenth to Halsted Streets. 


290,000 
300,000 
340,000 
360,000 


miles per hour. 

1.08 " 
1.25 ** 
1.33 ** 


1.25 miles per hour. 
1.31 *» 

i.63 ** 



. TOTAL FALL IN CHICAGO RIVER. 

With a flow in Chicago River of 300,000 cubic feet per 
minute, the total fall from Lake Michigan to Robey Street, the 
beginning" of the Drainage Channel, computed by the method 
already described, is 1.73 feet. With a flow of 360,000 cubic 
feet per minute, the total fall at Robey Street is 2. 995 feet, or, in 
round numbers, three feet. 

In considering the discharge of the Chicago Drainage 
Channel, these falls are taken as initial stages of the water at 
the beginning of the channel. 



CAPACITY OF THE CHICAGO DRAINAGE CHANNEL. 

As this channel is not yet completed, and has never had a 
flow of water between its banks, and as the channel itself is of 
very great size, it is obvious that if its capacity is to be esti- 
mated in advance, it must be done by some theoretical method. 
In order to throw some light upon the possible discharge of the 
channel, all the available experiments and measurements here- 
tofore made in channels of large capacity were collected in the 
following table : 
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TABLE OF HYDRAULIC ELEMENTS AND DEDUCTIONS FROM 

GAUGINGS OF VARIOUS CHANNELS. 

For Use in the Gangruillet and Kutter Formula. 



1 .m 



-n'rs=c Jrs 



1+ 

V=Mean Velocity 
R=Mean Hydraulic Radius 



(-7):^ 



S=Sine of Slope 
n=Coefficient of Roughness 



a=41.66 
1= 1.811 
m= .00281 



Dc^cAiPTtoN OF Channel, AuTBdmiTVT itc. 


R 


C 


S 


n 


-r 


Anifliiial chauaeJ of the DesiMaines RlTetoppoait* 
Garv, III. Slraiffht and fairly level atross. 
About 2m wide on bottom*— From Jour^ Witftt. 
SocC. E..1S% ..,,„,,.,..... 


7,83 
7.2l> 


73.70 


,0000796 
.0000707 


.039 
.039 




Irwadi River at Salktha, Buritiaii. — Quoted by 
Kutter from Gordon. 13T3 


n.ia 
aa.97 


105.90 
103 .CO 


.iiooa-U4 

.0000387 


,029 
.029 


2.857 
3.091 


Solani Embankment, iSth mile, new site, eaelh 
t!hannei side slopes ll^.i.— Quoied by Kutter 

frwm Canningbani, Roorkee^ lSS(l. 

Same, old site, i^ide slopes 2i4 la 1 


8.64 


n.m 

89,10 


.0(K*220fJ 
.0003310 


.023 

Am 


3,'iao 

3.9SiO 


L in th Canal at Grytiau. Trapezoidal earth chan- 


9,tS 


nM 


.0DQI37Q0 


.022 


5.530 


Seine at Poissy.— Quoted by Kutter - - 


17 87 


91,10 


.0000750 


,029 


3.330 


Rhine at tiermerslicim. Gravel and fine detrUus* 


17,27 


78.70 


.0003490 


.030 


6.101 


Rhine at By land. Reach over 11 m Ilea.— Quoted 
by Kutter from K ray en ho Ef, 1*12 


16.45 


8»,20 


,0O0OW7 


.m 


3.S7S 


Bayou Plaqiiemine.— yuoted by Kntter from C. 

euet, IHSl.. ► 

Same ^ <-'--■ ...'.. di-*-. *►!■►< - ^ ^ 


15.33 


B4.S0 
84-40 


.0002064 
.0001437 


.030 
.029 


5.196 
3.959 


Sacramento River at Freepori, Cal.— From the 
Report of the Commisaloner of Public Works 
of California for laW. Measurements made 


Z3.4S 

33.93 
23,54 
iy.*J3 


■J5.62 
95.73 

7*).C15 
S4t^ 


.00007W 
.0000796 
.0000675 
.0000778 
.O0OO5flO 


.029 
.029 
.029 
.037 
.03* 


3.994 
4.157 
3.974 
33S3 
2.879 


Northern CanaU Lowell. Mass* Dry Blone walla. 
-Hiram F. Mills, im... .- ^^ 


13.% 
13,35 

U.30 


I22,ti3 
104.36 
100.31 


.0000209 
.0000417 
.0000643 


,022 
.025 
.025 


2.020 
2.460 
2.931 


lllinoi« and Micbtraii Canal. Trapezoidal earth 
c ha It neU— Desmond Fit^Gerald, l]m.... 


6.0 


97.30 


.00002*9 


.023 


1.204 


Misslfisippi River.— From Report of MiBsissippl 

River Commission, 1882; measurements in IWHl: 

At Clavlon. la*. Auijufit 22 


13,74 
14.3:S 
19,»5 
16. S) 
16.47 
17.5*1 
14 57 
14 17 
13,4'> 
13.16 
13.21 
8.40 
5.69 


85.79 
85. SS 
82.37 
104.12 
111.29 
T7.2S 
55.04 
53.S7 
64.10 
70.75 
81.11 
57.21 
57.44 


.0000250 
.IX?002SO 
.0000688 
,0O0tU4O 

.ooaT2fco 

.000(1730 
.0001 ?w 
.0001231 
.0000971 
.0000889 
.0000702 

,0()*naii 

.0000767 


.034 
.03* 
.034 
.029 
.0(2t 
.036 
.049 
.050 
.041 
.036 
.031 
.040 
.037 


1.590 


At ttannltial Mo ^ AujFUst lb ,.,....... 


1.713 
3.044 
3.072 


'^ ^* Seoiem be r 9. .....►► r.. 


3. 305 


kk 1.1 *^ - 13 ... 


2.761 


At St. Louis, Mo,, J an nary 12 


3.390 
2.250 


II ♦* ^* 25 ..,H. 


3.330 


«k " '■- 31 

H '* Febmarv 3. .►.- r.n .... 


2.430 
3470 


« *' May 27, slouffh 


2.230 
1.200 
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This table contains results of several measurements not 
heretofore included in such compilations, but believed to be of 
more than ordinary value. Among- them are several measure- 
ments made under my direction of the capacity of the Illinois 
and Michigan Canal. This canal starts from the Chicago River 
at Bridgeport, and parallels the Chicago Drainage Channel 
throughout its course. Its dimensions are much smaller than 
those of the Drainage Channel, but as the excavations were 
made in material of the same character, it was thought that the 
results would be of value. A preliminary experiment was made 
by passing the concentrated sewage, which forms the flow in 
the canal, through small pipes alternated with flow of clear 
water to ascertain whether the sewage was subject to different 
frictional resistances from clear water, and these experiments 
showed that no allowances were to be made on this account. 
The slope of the canal was so flat that it was only arrived at by 
precise levels and over a stretch of seven miles. 

In addition to the foregoing, a measurement was made, 
especially for this investigation, of the Northern Canal, Lowell, 
the largest canal connected with the " Locks and Canals." The 
experiments were conducted under the direction of Hiram F. 
Mills, Esq., the eminent hydraulic engineer for the "Proprie- 
tors of Locks and Canals on the Merrimac River." 

The Northern Canal is 100 feet wide, and has a depth of 
about 17 feet, and contains a straight stretch of 800 feet. 
Gauges were established on both sides of the canal with observ- 
ers at each gauge, who took readings with needle-point gauges 
every minute for forty-five minutes, and readings of fixed gauges 
on every intermediate half minute. The observers changed 
places, and observed in the same way for the next forty-five 
minutes, in order to balance any personal errors. The measure- 
ments of the velocity were made by floats, and the fall in the 
canal due to the resistances of the bed was determined with 
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accuracy. It is believed the results are a valuable addition to 
the table. 

The capacity of a channel, such as the one under considera- 
tion, may be ascertained in the absence of direct measurement 
from two standpoints : First, from the most favorable possible 
assumption for the resistances due to friction ; and, secondly, 
from the most unfavorable assumption for the resistances, with 
the strong probability that the actual capacity will fall some- 
where between these limits, but will not exceed them in either 
direction. All of the computations connected with the channel 
have been made from both of these standpoints, and, where 
necessary for a clear understanding- of any portion of the prob- 
lem, both results are given. 

The slope of the channel through the glacial drift is one in 
40,000, and through the rock portions one in 20,000. The total 
fall from Robey Street to the controlling works is 5. 65 feet. 
The elevation of the bottom of the channel at Robey Street is 
-24.45, and at the outlet -30.1, referred to Chicago datum. 

The actual cross-sections of the channel were ascertained 
by survey. A small engineering force for this purpose was 
organized early in the investigation and placed under the 
charge of Mr. William B. Ewing, C. E. The areas found from 
this survey were used in the computations. The banks of the 
channel in the earth sections are caving badly, but the altera- 
tions in form have not yet materially affected the capacity. 

The channel has not been constructed of full width in the 
portion nearest Chicago River. The narrowest portion, excav- 
ated in the earth, is 141,110 feet in length and extends from 
Station 38+89.7 (Robey Street) to Station 450. At Station 450 
the channel has been widened to the full width and continues 
for a distance of 28,580 feet to Station 735+8, where the rock 
sections begin. These sections have vertical sides and they 
extend to Station 1480, a distance of 74,420 feet; at Station 
1480 the enlarged section at the controlling works begins and 
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extends to Station 1520. This section has a length of 4,000 
feet. The whole length of the channel above described is 
148,110.3 feet, or 28.05 miles. 

Starting at Robey Street, with an elevation of the water of 
-3.00, referred to Chicago datum, and with a value of *'n" of 
0.031, which may be called an estimate from the unfavorable 
point of view, I find that the capacity of this narrow portion of 
the channel is 5,945 cubic feet per second, or 356,700 cubic feet 
per minute, which is practically 360,000 cubic feet per minute, 
the quantity required by law on the basis of population. 

If the water will pass through this section without 
difficulty, it is evident it will pass through the larger sections. 

We come next to the consideration of the capacity of the 
rock sections to pass 600,000 cubic feet per minute, as required 
by law. 

In the rock sections a value for ''n" of 0.025 was adopted, 
which gave a capacity of 11,311 cubic feet per second, or 
678,660 cubic feet per minute, which shows that this portion of 
the channel is sufficiently large to carry the quantity required 
by law from the conservative point of view. Should the value 
of '*n" be found to be as low as 0.018, after the channel is 
built, the capacity will be 14,705 cubic feet per second, or 
882,300 cubic feet per minute ; the average velocity in the latter 
case being 4.11 feet per second, or 2.8 miles per hour. 

As the water in the channel will nowhere be less than 21.4 
feet deep, the provisions of the law requiring a depth of not 
less than fourteen feet in the earth and eighteen feet in the 
rock, have been liberally complied with. A width of 160 feet 
for the bottom of the channel in rock excavation has also been 
provided, as required by law. 

From the foregoing computations, it is evident that the 
Chicago Drainage Channel has a sufficient capacity, as an open 
and unobstructed channel, to pass the water, in accordance with 
the Act establishing the Sanitary District. 
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The question then arises : Are there any unfavorable con- 
ditions likely to occur which will affect the capacity of the 
channel to pass the amount of water required by law ? 

EFFECTS OF ICE. 

If the surface of the water in a channel is allowed to freeze 
over, it is apparent that the resistance to the flow must be very 
much increased. To such a degree is the capacity of discharg-e 
reduced that it has often led to serious diminution in the power 
developed by canals for manufacturing- and other purposes. 
There are, however, very few reliable measurements existing- 
which throw any light upon the actual effect resulting- from the 
presence of an ice sheet. 

Some observations have been made on the Upper Mississippi 
River at Crow Wing, and on the Crow Wing River itself just 
above its junction with the Mississippi. Through the courtesy 
of the United States Engineer's Ofl&ce at St. Paul, the results of 
these measurements have been placed at my disposal. While 
the experiments are not as complete as could be desired, the 
general result is to show that with a heavy sheet of ice over the 
surface the flow was diminished about 66 per cent., and on the 
Crow Wing River was diminished through the same cause about 
48 per cent. These measurements tend in a general way to 
confirm the results of practical observations on water power 
canals in the northern part of the United States. 

After consideration, it was decided to compute the discharge 
of the Chicago Drainage Channel on the basis of an assumed 
value for the resistance in the wetted perimeter due to the under 
side of an ice sheet. Some investigations into the possible 
thickness of ice on the channel showed that there is a strong 
probability that in very severe winters, if the ice is allowed to 
accumulate, it may reach a depth of 22 inches. In the compu- 
tations it was assumed that there would be a displacement of 
20 inches of water. In the narrow earth sections covered with 
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an ice sheet giving" 20 inches of displacement, and with a value 
of '*n" in Kutter's formula of 0.020, the discharge was found 
to be 4,436 cubic feet per second, or 266,160 cubic feet per min- 
ute ; with a more unfavorable assumption for the resistances, or 
a value of "n" in Kutter's formula of 0.031, the discharge will 
be reduced to 2,981 cubic feet per second, or 178,860 cubic feet 
per minute. That is to say, with this unfavorable view of the 
frictional resistances, about one-half the quantity required by 
law would go under the ice sheet. 

In the wide earth channel, with a favorable assumption for 
the frictional resistances, or with a value of ''n" in Kutter's 
formula of 0.019, the discharge is 9,075 cubic feet per second, or 
544,500 cubic feet per minute, and with a more unfavorable 
assumption for the frictional resistances, or a value of *'n" in 
Kutter's formula of 0.031, the discharge is 5,878 cubic feet per 
second, or 352,680 cubic feet per minute. 

In the rock sections, with a favorable assumption for the 
frictional resistances, or a value of '*n" in Kutter's formula of 
0.019, the discharge is found to be 8,408 cubic feet per second, 
or 504,480 cubic feet per minute ; with a more unfavorable 
assumption for the frictional resistances, or a value of '*n" in 
Kutter's formula of 0.025, the discharge is found to be 6,614 
cubic feet per second, or 396,840 cubic feet per minute. 

It will be seen from the above that if the surface of the 
Chicago Drainage Channel is allowed to freeze over to the 
extent assumed, the capacity of the channel will be reduced far 
below the requirements of the law. 

OTHER FEEDERS. 

Your instructions ask whether any other channels exist 
which can be connected as feeders with the Chicago Drainage 
Channel. 

The City of Chicago is now engaged in the construction of 
a very large conduit, twenty feet in diameter, known as the 
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Thirty-ninth Street Tunnel, which is to act as an intercepting" 
sewer for the collection of the sewage now discharged into Lake 
Michigan from a considerable portion of the South Division of 
the City. 

This conduit extends in an easterly and westerly direction 
through Thirty-ninth Street, and is planned to connect the lake 
with the South Fork of the Chicago River, near the Stock Yards. 

The whole length of the Thirty-ninth Street Tunnel is 
12,070 feet, of which 10,000 feet are to be constructed as a 
tunnel, under air pressure, and 2,070 feet, at the westerly end, in 
open cut. The latter portion is nearly completed, but of the 
tunnel a length of about 1.5 miles still remains to be built. It 
is expected that, at the present rate of progress, this conduit 
will be completed during the year 1901, but whatever the rate 
of progress may be, it will evidently be some time before it can 
be put into service to reinforce the Chicago River as a feeder to 
the Drainage Channel. 

The capacity of the Thirty-ninth Street Tunnel has been 
computed as follows : 

With a fall of three feet in the level of Chicago River at 
Robey Street, when a flow of 360,000 cubic feet per minute is 
passing through the South Branch of Chicago River, and with 
a value of '*n" of 0.015 in the Kutter formula, the capacity 
will be 85,164 cubic feet per minute. 

With a fall of 1.73 at Robey Street, due to a flow of 300,000 
cubic feet per minute in the Chicago River, the capacity of the 
Thir-ty-ninth Street Tunnel will be 65,088 cubic feet per minute. 

To discharge 120,000 cubic feet per minute, which has 
been estimated as the maximum capacity of the tunnel, will 
require a head of 6.37 feet, which can only be secured by means 
of pumps, which it is proposed to erect at the easterly end, near 
the lake. By an agreement between the City of Chicago and 
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the Sanitary District, the latter is to erect and maintain the 
pumping plant. The building of the conduit is undertaken by 
the City. 

There is now no channel existing other than the Chicago 
River which can act as a feeder for the Drainage Channel, and 
the above Thirty-ninth Street conduit is the only other channel 
provided which can be considered as a probable feeder in the 
immediate future. 

DESPLAINES RIVER. 

The instructions of your Board require an investigation of 
the safe passage of the water from the controlling works, at 
Lockport, to the upper pool at Joliet, including the natural flow 
of the Desplaines River. Supplementary instructions have also 
required me to include the question of any possible obstructions 
to the safe passage of the water from the upper pool down the 
river. The proposed diversion of the whole flood discharge of the 
Desplaines River, by the raising of the overflow at the Summit, 
as heretofore described, and the works of the Sanitary District 
in connection with this diversion being also closely connected 
with these subjects, it has been thought best to treat them all 
together under the head of *' Desplaines River." 

Provision is now being made by the Sanitary District for 
discharging 25,000 cubic feet per second at Joliet, of which 
13,000 cubic feet per second are to pass over the dam, now nearly 
completed across the upper pool, and the remainder, 12,000 cubic 
feet per second, through gates which it is proposed to build in 
connection with the tail race on the side of the channel. The 
Sanitary District has not yet received from the Electric Light 
and Power Company the completed plans for the portion of the 
work connected with the discharge into the tail race, but I am 
informed that there is no other open spillway than the dam, 
which is 272 feet in length. Where the freshet flow of a river is 
computed on a narrow margin of safety, it is usual to make pro- 
vision for taking the whole of the flow of the river over the top 
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of the dam, on the theory that gates and machinery for operat- 
ing them may not be in working order in times of emergency. 
The discharge of 25,000 cubic feet per second over the Joliet 
dam would necessitate a depth of about ten feet above the crest 
and six feet depth for 13,000 cubic feet per second, as proposed 
by the Sanitary District, the remainder being taken through the 
gates. The propriety of building a fixed dam across a narrow 
channel in a position like that at Joliet, from an engineering 
point of view, may well be questioned ; the position of the dam, 
however, and its height, were fixed by a decree of court. In 
view of these facts, I have suggested that spillways should be 
built in the wall, which is to be erected on the side of the chan- 
nel in connection with the development of the water power, and 
that these spillways should have a capacity of 12,000 cubic feet 
per second. 

Of the maximum flow of 25,000 cubic feet per second, for 
which provision has been made at Joliet, it may be assumed that 
10,000 cubic feet per second will be furnished by the Chicago 
Drainage Channel, as the law provides for a continuous flow, 
leaving 15,000 cubic feet per second to be contributed by the 
Desplaines River. 

The question of the probable maximum freshet yield of the 
river is an extremely important one. It is only within the last 
twenty-five years that any records have been kept that throw 
much light upon the maximum freshet flow, and during this 
interval at least two floods have occurred, which indicate a yield 
of 13,500 cubic feet per second at Riverside, where the water- 
shed of the Desplaines River has an area of 633 square miles. 

In this interval several other freshets have been recorded 
which approximate the above amount, and it may well be a 
subject for serious inquiry whether there may not be a very 
much larger run-off in the future. 

A flow of 13,500 cubic feet per second from 633 square miles 
of water-shed is equivalent to 0.79 inches in depth in twenty-four 
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hours collected from the water-shed, or 21.25 cubic feet per 
second per square mile. 

In an inquiry into possible freshet flow, the ordinary catch- 
ment basin formulae prove of comparatively little value, and 
dependence must be placed upon a study of the rainfall and 
other conditions connected with the freshets that have been 
observed in the past, and upon the exercise of judg-ment and 
experience to aid in forming" a conception of probable maximum 
freshet flows in the future. 

The averag-e rainfall in Chicag-o is probably about 36 inches* 
yearly, subject to g-reat variation, probably from 23 to S3 inches. 
The monthly averages are as follows : January, 2.20; February, 
2.34; March, 2.56; April, 3.20; May, 3.82; June, 3.78; July, 
3.82 ; August, 3.01 ; September, 2.90 ; October, 3.41 ; November, 
2.74; December, 2.25. 

In September, 1894, the total rain for the month amounted 
to 8.21 inches, of which 7.13 inches fell in a week, during- which 
the maximum rainfall for twenty-four hours was 3.35 inches 
from 8:00 p. m. of the 3rd to 8:00 p. m. of the 4th. 

The great freshets which have occurred in the Desplaines 
River in recent years have been those of April 21, 1881 ; Feb- 
ruary 9, 1887 ; May 6, 1892, and June 25, 1892. 

The freshet of 1881 was the result of the gradual melting 
of a large amount of snow which had been accumulating upon 
the ground during the winter, and was not aided by any consid- 
erable rain ; in fact, the rainfall for the whole month was only 
1.84 inches. This freshet extended through several weeks, 
during which time the height of the river was at its maximum 
for four days. 

The freshet of 1887 culminated after a rainfall of less than 
two inches, and the other freshets mentioned occurred during 
the early summer. 

♦From the United States Weather Bureau. 
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The largest amount of run-off may naturally be expected in 
the spring, when the ground is still frozen, and perhaps covered 
with an accumulation of snow. Should a warm, heavy rain 
occur at such a time, it is evident that the freshet flow must be 
very large. 

An inspection of the following tables from the records of 
the United States Weather Bureau will show that rainfalls of 
more than two inches in twenty-four hours are rare during the 
months of December, January, February and March, although 
there is a record of one rainfall of between 3 and 4 inches 
occurring during the month of March in the interval covered by 
the table from 1871 to 1899. It is worthy of notice, however, 
that during the month of April there have been nine rainfalls 
of from 1 to 1>^ inches in twenty-four hours ; seven from 1 J^ to 
2 inches, and one from 2 to 3 inches. 



TABLE NO. 1— MAXIMUM RAINFALLS. 

U. S. WEATHER BUREAU, CHICAGO. 
(Greatest in 24 consecutive hours.) 





JjUf. 


Feb. 


Mav. 


AFt 


Mat. 




JrtT. 


Auo. 


8KFT. 


Oct. 


Not. 


Dec. 


iBfn..,.,. 


1.20 
,& 
.81 

1.0# 
.58 

1.53 

1.02 
.72 
.41 
.95 
.34 
.49 
.60 
.39 

1.34 
.71 

1.39 
.51 
.68 
.94 

1.3S 

.60 
.64 
.91 
.5& 
1.24 
1.13 
.24 


,78 

A2 

.23 

.57 

.65 

l.W 

.U6 

.76 

.36 

1.17 

1.34 

1.35 

1,94 

U3 

.99 

.53 

1,23 

.70 

.44 

.53 

1,25 

.42 

.87 

1-02 

.91 

1.52 

.45 

1.05 

,98 


.71 

1.88 

,26 

1.20 

.36 

1.67 

,91 

1.50 

.J^ 

US 

1,04 

1.43 

,1B 

3.26 

,2f) 

.54 

A% 

1,01 

.93 

.60 

.58 

.59 

.55 

1.11 

,73 

.30 

1.00 

J.84 

,67 


1.66 
1.45 

i.a3 

1.51 

1.55 

1,4S 

1.65 

.86 

1.58 

1.38 

1.74 

1.71 

.42 

.18 

1.03 

1,48 

.n\ 

1-33 

1.37 

.38 

1.18 

,54 
.43 
,06 


1.03 
.% 

3.83 


2.ST 
1.31 

.57 


1,57 

1.14 

1,35 

.43 

3.29 

1.91 

1,47 

4.14 

3.2S 

.84 

1.81 

l.OQ 

1.77 

1.46 

,83 

.61 

.45 

1.29 

4.03 

1.31 

1.38 

1.41 

1.14 

.53 

.86 

1.81 

.37 

1.23 


.73 

.89 

.58 

3.19 

1.22 

1.82 

1.36 

1.36 

.16 

1.25 

.30 

1.69 

1.05 

1.27 

6.19t 

1.39 

1,24 

l.UO 

.16 

1.47 

1.92 

fil 

.16 

.25 

3.65 

1.34 

.83 

.^9 


.53 

2.70 

1.94 

1.38 

3.44 

1.72 

1.19 

1.16 

.40 

.89 

1.10 

.63 

,68 

1.09 

1.65 

2.11 

1.33 

.45 

2,08 

.% 

.20 

.82 

.95 

3.35 

.58 

2.42 

.43 

J, 30 


1.41 

.45 

1.73 

1.56 

1.49 

.44 

2.55 

1.41 

1.43 

1.91 

1,39 

1.17 

1,94 

1.39 

2.32 

.59 

.82 

1.31 

.83 

1.16 

21 

.78 

.30 

.34 

.38 

.92 

.18 

.86 


1.24 

.77 
.54 
.79 
.35 
.93 

1.66 
.22 

1.5CP 
.45 

3.35 
.45 

3.39 
.87 

1.17 
.74 
.66 

1.10 

1,47 
.84 

1.43 
,'31 
.43 

i,n 

.57 

,8S 

1.20 


3.50 


1873 ,. 

1873 


.04 
131 


IS74 .^ 

1875 


.64 1.45 
1.10 I 1.70 


.31 

.66 


iffie.... 

1877.^^...-. 

ISTS 

1B79 


.79 

.73 
IM 
2.52 
J. 26 

.68 
1.77 
3.37 

.68 
1,23 

.53 

.49 
2.43 
1,42 
2.60 

.84 
1.661 

.91 
l.Ul 

.57 
1.47 

.45 

.52 

.n 


1.87 

3.65 

1.87 

1,«3 

1.17 

2,57 

1.93 

1,30 

.64 

3.44* 

.59 

.70 

.97 

.68 

1 113 

.79 

3.11S 

1.46 

.63 

.60 

.92 

3.01 

2.50 

.67 


.14 
1.01 

1.10 


1880 

1881 . . , . p . . . , 


.45 
1,14 


1S83 

1HS3 .,,.,*.,, 


.81 
.52 


1884 

isas 


.95 
1.29 


im , 

ifla7 


.37 

1 04 


isgs ..-..,,*.,, 


.98 


1389^ , _. 


.95 


1890...,. 

1891 

imi 

1893 

1894 , 

189S.P.,.. .... .. .... 


.47 
.56 

.86 

,B1 

1.01 

2,66 


1»»6 

I8f>7,. 

1898 

1899. ...<.,, ,,,. ,**, 


.06 
.56 
.42 







* June 2d and 3d. t August 2d and 3d. t May 5th. § June 23d and 24th. 
11.28" total for month of August, 1885, largest total for one month, 1871 to 1899. 
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TABLE NO. 2— MAXIMUM RAINFALLS. 

Showing- total number of days in each month, from 1871 to 1899, in 
which precipitation was as follows : 



PRECIPITATION. 


jAjr. 


Fri. 


Uasu 


a™. 


Mat. 


Jtsu, 


JUtT. 


ATJO. 


Sht. 


Oct. 


2(ov. 


I>EC, 


Less than .01" 

.Dl'^to .10". 

.11" to .25" 

.3^' to .50" 

.51"^ to t" 


101 
ISB 
65 
54 
Zl 

a 

.... 


105 
167 

46 

10 


lOS 

m 

56 

-is 

10 


99 
LS4 
69 
46 
36 
1* 
1 


78 
153 
61 

55 
£4 
15 

4 


64 
125 
67 
61 
SO 
15 
5 

a 


£6 

101 

=0 

40 

41 

17 

1 

1 

Z 


£5 

99 

57 
37 

n 

1 
1 

1 


S7 
105 
52 
39 
30 
14 
4 
3 


S3 
121 
53 
J9 
39 
13 
2 


73 
14S 
69 
4fi 
36 
9 

"2 


m 

203 
50 
40 
12 


I" ioZ'......* 


10 


Z' to 3" . 


2 


r to 4^' „.. 

Over 4" 



On the following- dates the rainfall exceeded two inches in twenty- 
four hours : 



March 25 and 26,1884 3.26" 

April 10, 1871 2 . 41" 

May land 2,1873 2.82" 

May 25, 1879 2.5r 

May 27 and 28,1888 2.43" 

May 9 and 10,1890 260" 

June 22 and 23, 1871 2-57" 

June 25 and 26, 1877 2.65" 

June 6 and 7, 1881 2.57' 

June 2 and 3, 1885 3. 44" 

Ju n e 23 and 24, 1892 3.11" 

June 16 and 17, 1897 2.01" 

June 25, 1898 2.50" 

July 27 and 28, 1875 2-29" 

July 25 and 26, 1878 4.14" 

July 6 and 7, 1879 3.25" 



July 27, 1889 4.02' 

August 21 and 22, 1872 2.19' 

August 2 and 3, 1885 6.19' 

August 23 and 24, 1895 3. 65' 

September 28 and 29, 1872 2. 70' 

September 9, 1875 3.44' 

September 9 and 10, 1886 2.11' 

September 4 and 5, 1889 2.08' 

September 3 and 4, 1894 3.35' 

September 14, 18% 2.42' 

October 19 and 20, 1877 2.55' 

October 19,1885 2.22* 

November 11 and 12, 1881 3.35' 

November 5 and 6, 1883 3.39' 

December 23, 1871 2.50' 

December 18 and 19, 1895 2.66' 



While it is undoubtedly true that in Chicago heavy rains 
are less likely to occur in the winter and spring- than in other 
parts of the year, yet heavy rainfalls may be expected during- 
the winter, as is shown by the fact that 5.92 inches fell in 
December, 1895, during* the week just preceding Christmas.* 

The Desplaines water-shed is comparatively devoid of tim- 
ber, and may be described as a thickly populated farm district, 
which is favorable to a rapid collection of a large percentage of 
rainfall. 

The freshet of June, 1892, was actually measured, so that 
there can be no question about the accuracy of the estimated 
collection of 0.79 of an inch in twenty-four hours, and I cannot 
escape the strong conviction that a very much larger freshet 
than this may result from the combination of a warm rain in 



♦See Proceedings of Western Engineers, Vol. 1, No. 3, page 305. 
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the winter with an accumulation of snow on the ground. The 
exact nature of the damages that may result from such a condi- 
tion of affairs no one can state with any degree of certainty, but 
in view of the large loss of property and life which may result 
from a freshet of great magnitude, it would seem to be the part 
of wisdom to make a more careful study of the whole subject 
than has been possible in this report. Perhaps it may be prac- 
ticable to provide for a cut-off or diversion of a portion of the 
Desplaines water-shed to Lake Michigan, which, in fact, has 
been proposed by Lyman E. Cooley, C. E., and others. 

From the best accessible data, it appears that the area of 
the Desplaines water-shed at Lockport is 767 square miles, 
and at the upper pool at Joliet 789 square miles. A collection 
of 0.79 of an inch in twenty-four hours on 789 square miles will 
produce a freshet of 16,766 cubic feet per second, provided the 
collection is proportioned to the area of the water-shed, which 
is about the same amount as has been allowed by the Sanitary 
District. 

Should a very much larger flow than this take place, the 
provision for waste at the dam at Joliet would prove entirely 
insufficient, and the water would rise high enough to flood cer- 
tain portions of the city, and it seems possible that a freshet 
might occur which would not pass down the channels provided 
in the diversions in the Desplaines River, especially if accom- 
panied by serious ice jams, in which event the Chicago Drainage 
Channel might be overflowed and the Chicago River made to 
discharge into the lake. 

Some idea of the effect of ice gorges upon a river in connec- 
tion with a large freshet may be formed by a consideration of 
the great flood in the Chicago River in 1849, when it appears 
that ** Every vessel and canal boat in the South Branch, except 
a few which had been secured in one or two little creeks which 
then connected with the main channel, was torn from its moor- 
ings and carried with the flood. Light vessels were crushed 
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like eg'g'-shells, and canal boats would disappear and come up 
below in small pieces. * * * Many of the wharves and some 
of the bridges over the South Branch of the Chicago River and 
on the river from the South Branch to the lake were carried 
away, including the bridges at Bridgeport and a bridge across 
the canal. The bridges at Madison, Randolph and Wells 
Streets resisted for only a moment, and were then carried away 
by the flood." 

The above is compiled from Moses and Kirkland's History 
of Chicago, A. T. Andreas' History of Chicago, and the files of 
the Daily Democrat and the Journal, newspapers published in 
1849 (see Appendix G). 

GARBAGE. 

You have asked me to report ** What provision, if any, has 
been made for the removal of all garbage, dead animals and 
parts thereof, and other solids, before any sewage shall be dis- 
charged into the Drainage Channel." 

No provision has been made, that 1 can discover, for the 
removal of all garbage, dead animals and parts thereof, and 
other solids, before any sewage shall be discharged into the 
Chicago Drainage Channel. 

BRIDGES. 

I am requested to ** Ascertain and report whether all bridges 
built across the said channel are so constructed as not neces- 
sarily to interfere with or obstruct the navigation of such chan- 
nel when the same becomes a navigable stream." 

A large number of bridges have been built by the Sanitary 
District both across the Chicago Drainage Channel and the 
Chicago and Desplaines Rivers. 

The bridges have, been generally designed either of the 
bascule or swing type, and advantage has been taken of the 
provisions in the statute by which the bridges "may be oper- 
ated as fixed bridges for a period of seven years from and after 
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the time when the water has been turned into the channel, 
unless the needs of general navigation sooner require them to 
be operated as movable bridges." They have not been provided 
with the necessary machinery for operating them as movable 
bridges. The Sanitary District, however, is under contract 
with the railroad companies to furnish this machinery when- 
ever it becomes necessary. 

In some cases the Sanitary District is obliged to maintain 
the bridges, and in others a capitalized sum has already been 
paid to the railroads to cover maintenance, operation and acci- 
dent. 

The bridges in my opinion will " not necessarily" interfere 
with or obstruct the navigation of the Chicago Drainage Chan- 
nel *' when the same becomes a navigable stream." 

In Appendix G will be found extracts from contracts which 
will give a clear idea of the basis on which the maintenance of 
the bridges has been fixed. 

The following table contains a list of all the bridges : 

BRIDGES CONNECTED WITH THE CHICAGO RIVER. 



No. 


Kind of 
Bridge. 


Name. 


Remarks. 


1 
2 
3 

4 


Fixed- 
Highway. 

Bascule— 
Hiifhway. 

Bascule— 
Railroad. 

Bascule— 
Higrhway. 


Van Buren Street (over 
by-pass). 

Taylor Street (over the 
River). 

Chica«roTerminal Trans- 
fer Railroad Co. (over 
the River). 

Canal Street (over the 
River). 


City ordinance. To be built by Sanitary 
District and maintained by City. 

City ordinance. Sanitary District to build 
and City to maintain. 

Contract with Railroad Company. San- 
itary District to build and Railroad Com- 
pany to maintain. 

City ordinance, which provides that any 
cost over $35,000 is to be paid by Sanitary 
District, and City to maintain. 
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BRIDGES OVER CHICAGO DRAINAGE CHANNEL. 



:no. 



Kind or 
Bridge. 



Name. 



Remarks. 



10 



11 



12 



13 



Swing-— 
Double 
Roadway. 

Movable — 
Railroad. 



Swing — 
Railroad. 



Swing— 
Highway. 

Swing- 
Railroad. 



Swing- — 
Railroad. 
(4 track) 

Swing-- 
Railroad. 



Swine-- 
Hig-hway. 



Swing-— 
Railroad. 



Swing- — 
Hig-hway. 



Swing-— 
Railroad. 



Swing- — 
Hig-hway. 



Swing- — 
Hig-hway. 



Southwest BouleyM and 
Western Avenue. 



Pennsylvania Railroad, 
Southwest Division (4 
tracks), Chicag-o Ter- 
minal Transfer Rail- 
road (2 tracks), Chi- 
cag-o Junction Railway 
(2 tracks). 

Illinois Centn Railroad 
(formerly Chi*g-o, Mad- 
ison A Northern Rail- 
road). 



Kedzie Avenue. 



Atchison, Topeka & 
Santa Fe. Twenty- 
sixth Street. 



Chicag-o A Western In- 
diana and Belt Rail- 
road. 

Atchison, Topeka A 
Santa Fe (Le Moyne 
Bridge). 

Summit and Lyons. 



Chicago Term. Transfer 
Railroad. 



Willow Spring-s Hig-h- 
dg-e. 



way Bridg-e. 



Atchison, Topeka A 
Santa F e (Lemont 
Bridge). 

Lemont, Stevens Street. 



Romeo Hig-hway Bridge. 



Joint contract with Citv and West Park 
Commissioners. Sanitary District to 
build, maintain and equip with rotating 
mechanism. 

Separate contract with each company. 
Sanitary District to build and pay cap- 
italized sum to railroads for maintenance. 



Contract with Railroad. Built by Sanitary 
District which is to pay a capitalized sum 
for maintenance, and when operated as a 
swing bridge to be equipped with rotating 
machinery and interlocking signal de- 
vices at expense of Sanitary District. 

No contract. Built by Sanitary District 
and to be maintained by them. 

Built by Sanitary District under contract 
with Railroad Company. Capitalized 
sum to be paid by Sanitary District for 
maintenance. 

Contract with Railroad. Built by Sanitary 
Districl and capitalized sum to be paid 
by said District for maintenance. 

Built under contract with Railroad and 
capitalized sum to be paid by Sanitary 
District for maintenance. 

Built under contract under ordinance of 
Village of Summit by which it is to be 
maintained by Sanitary District. 

Built by Sanitary District under contract 
by which a capitalized sum is to be paid 
by Sanitary District for maintenance. 

No contract or ordinance can be found to 
cover the construction of this bridge but 
it is understood that the Sanitary District 
is to equip, maintain and operate it. 

Built under contract with Railroad by 
which Sanitary District is to pay a cap- 
italized sum for maintenance. 

No contract or ordinance can be found to 
cover the construction but it is under- 
stood that the Sanitary District is to 
equip, maintain and operate the bridge; 

Built under ordinance which commits the 
Sanitary District to its construction and 
maintenance. 



IN ADDITION TO ABOVE BRIDGES OVER THE CHICAGO DRAINAGE CHANNEL 
THERE ARE TWO RAILROAD BRIDGES OVER HIGHWAYS. 



Fixed- 
Railroad. 



Fixed- 
Railroad. 



Illinois Cent'l Railroad 
(formerly Chi'go, Mad- 
ison A Northern), over 
Kedzie Avenue. 

Atchison, Topeka A 
Santa Fe Railroad 
(over Stevens Street, 
Lemont). 



Built under contract by which Sanitary 
District is to build, and to pay a capital- 
ized sum for maintenance. 

Built by Sanitary District under verbal 
agreement by which the railroad is to 
maintain it. 
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BRIDGES CONNECTED WITH THE DESPLAINES RIVER. 



No. 



Kind of 
Bkidge. 



Name. 



Remarks. 



Fixed- 
Railroad. 



Fixed- 
Hi grh way. 

LenirtheniiiK' 
of Railroad 
Bridg-e. 

Fixed- 
Railroad. 



Atchison, Topeka & 
Santa F e Railroad 
(No. 5). 



Summit and Lyons Road. 



Chicairo Term. Transfer 
Railroad. 



Atchison, Topeka & 
Santa Fe Railroad (at 
Lemont). 



Bnilt jointly bv Railroad Company and 
Sanitary District. The latter is to pay a 
capitalized sum for maintenance oi one- 
half the bridgre. 

Bnilt nnder ordinance. The cost of main- 
tenance is not paid by the Sanitary Dis- 
trict. 

Bnilt nnder contract by which Sanitary 
District is to pay a capitalized snm for 
maintenance. 

Built nnder contract by which Sanitary 
District is to pay one-half the cost of con- 
struction and a capitalized snm for main- 
tenance of one-half the bridgre. 



THE FOLLOWING BRIDGES ARE BELOW THE CONTROLLING WORKS: 



Fixed— 
Hig'hway. 



Fixed— 

Higrhway. 



Fixed- 
Railroad. 



Tow Path. 



Fixed— 

Higrhway. 

Fixed- 
Highway. 

Extension of 
Railroad 
Bridgre. 



Lockport Road (3 2(X)- 
foot spans. 



Wire Mills Road (just 
below Lockport). 



Elirin, Joliet & Eastern 
Railroad (just above 
City of Joliet). 

At junction of new chan- 
nel with the Illinois 
and Michigan Canal. 

Cass Street, Joliet. 



Jefferson Street, Joliet. 



Chicago, Rock Island & 
Pacific Railway. 



Built nnder contract with Highway Com- 
missioners by which Sanitary District is 
to bnild and the Highway District to 
maintain it. 

Built nnder contract with Highway Com- 
missioners by which Sanitary District is 
to bnild and the Highway District to 
maintain it. 

Built by Sanitary District nnder contract 
with Railroad Company by which the 
Railroad Company is to maintain it. 

Built under decree of Court, by which San- 
itary District is obliged to build and 
maintain it. 

Built by Sanitary District under two city 
ordinances and to be maintained by the 
City of Joliet. 

Built under two citv ordinances by which 
Sanitary District is to build and the City 
of Joliet to maintain it. 

Built under contract by which Sanitary 
District is obliged to build and to pay a 
capitalized sum for cost of maintenance. 
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RECAPITULATION. 

The following contains a recapitulation of the most im- 
portant of the conclusions embodied in the foregoing report : 

1. The present population (1899) of Chicago is 1,926,000, 
and of the Sanitary District 1,800,000, and on the basis of 
20,000 cubic feet of water per minute for each 100,000 inhabi- 
tants of the Sanitary District, the present capacity of the 
Chicago Drainage Channel (1899) should be 360,000 cubic feet of 
water per minute. 

2. While there is no evidence of any formal establishment 
of datum by the Commissioners of the Illinois and Michigan 
Canal in 1847, still there is sufficient evidence existing to prove 
that Chicago datum as now accepted is certainly not more than 
0. 18 of a foot higher than the level of the datum used by the 
canal engineers in building the old lock at Chicago River from 
which the benches were taken. Therefore, Chicago datum as 
now established may be accepted as the datum plane represent- 
ing low water of 1847. 

3. The capacity of the Chicago River, with a fall of 2.995 
feet at Robey Street and unobstructed by ice, is 360,000 cubic 
feet per minute, and with a fall of 1.73 feet at Robey Street the 
capacity is 300,000 cubic feet per minute. In the former case, 
the average velocity in the average cross-section of the stream 
for its whole length will be 1.33 miles per hour, and taking the 
narrowest reach of the river, between Eighteenth Street and 
Halsted Street, the average velocity will be 1.63 miles per hour. 
With a flow of 300,000 cubic feet per minute, the average velo- 
city in the average cross-section of the stream for its whole 
length will be 1.08 miles per hour, and in the narrowest stretch 
of the river, from Eighteenth Street to Halsted Street, 1.31 
miles per hour. 

4. The capacity of the Chicago River, when free from ice, 
based on an average current of 1 ^ miles per hour in the average 
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section of the whole length of the stream, is about 340,000 cubic 
feet per minute, and in the narrowest reach of the river, from 
Eighteenth Street to Halsted Street, about 290,000 cubic feet 
per minute. 

5. The capacity of the Chicago Drainage Channel is suffi- 
ciently large to pass 356,700 cubic feet per minute through the 
earth sections, or practically 360,000 cubic feet per minute, and 
with this amount flowing the average velocity will be 1.27 miles 
per hour. The capacity through the rock sections will be 
678,660 cubic feet per minute, and the average velocity will be 
2.15 miles per hour. If the channel is allowed to freeze over 
with a considerable depth of ice, the amount of water required 
by law will not pass under the ice sheet. There will be a much 
greater depth of water in all portions of the channel than is 
required by law, viz. : Fourteen feet in the earth and eighteen 
feet in the rock. 

6. The Thirty-ninth Street Tunnel is the only other chan- 
nel which can be connected with the Drainage Channel, and its 
capacity without pumping will be 85,165 cubic feet per minute. 

7. On the basis of the largest freshet that has thus far 
been measured in the Desplaines River and neglecting the 
effects of ice, sufficient provision has been made for carrying 
the water from the Chicago Drainage Channel to the upper 
basin at Joliet, but provision should be made for overflows into 
the tail race connected with the dam at Joliet, and it is probable 
that larger freshets than any that have already been measured 
will occur in the future and probably cause great damage. 

8. No provision has been made for the removal of garbage, 
dead animals and other solids from the sewage before it is dis- 
charged into the Chicago Drainage Channel. 

9. The bridges built in connection with the Drainage 
Channel **will not necessarily interfere" with or restrict the 
navigation of the channel when it becomes a navigable stream. 
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This report has been based upon the work connected with 
the Sanitary District when completed in accordance with the 
plans submitted to your Board. Sufl&cient surveys have been 
made to make it evident that these plans have been and are now 
being carried out in good faith, and with the intention of com- 
pleting* them at the earliest possible moment. Much work, 
however, still remains to be done, a list of which has been 
furnished to your Board. The main Drainage Channel is nearly 
completed. 

In conclusion, I desire to thank your Board for the support 
and kindly courtesy uniformly extended to me during these 
investigations, and to express my obligations to the staff of 
assistants who have aided me in the work. 
Very respectfully, 





Chief Engineer, 
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APPENDIX. 



APPENDIX A. 



BRIEF INDEX. 

For Dimensions See Section 23 

For Capacity See Sections 20, 23, 25, 27 

For Datum to be Used See Section 27 

For Bridg-es See Section 12 

For Garbag-e and Solids See Section 20 

For Inspection Commissioners See Section 27 



SANITARY DISTRICT ACT* 

Together with an **Act for the Improvement of the Illinois and Desplaines Rivers/' Also 
Act Conferring Police Powers, and Joint Resolutions of the Legislature. 



AN ACT TO CREATE SANITARY DISTRICTS AND TO REMOVE OBSTRUC- 
TIONS IN THE DESPLAINES AND ILLINOIS RIVERS, AND 
THE DAMS AT HENRY AND COPPERAS CR^EK. 



Passed May 29, i88g, in Force July /, iSSg, and Amendments Thereto, 



Sbcti&n. 



6. 
7. 

8. 

9. 

10. 

IL 

IZ 

13. 
14. 



Incorporating^ Sanitary District— Ques- 
tion, how submitted— Commissioners, 
etc. 

Judicial Notice of District— Org-aniza- 
tion— County Judge. 

Trustees— Election and Terms of. 

Trustees Constitute a Board— Duties 
and Power of. 

Ordinance Making Appropriation- 
Publication of. 

Ordinances and Resolutions— Evidence. 

Board of Trustees— Powers of. 

May Purchase and Sell Real Estate. 

May Borrow Money- Limitation. 

To Provide for Direct Annual Tax- 
Net Earnings. 

Contracts— How let. 

Trustees May Levy and Collect Taxes 
—Bridges. 

Expenses of Improvement— Special As- 
sessments — General Tax. 

Assessments — Installments — Interest. 



Section. 

15. When Assessments Payable by Install- 

ments—Bonds ma3' be Issued. 

16. Private Property— How Taken for Im- 

provement. 

17. May Acquire Right of Way. 

18. Special Assessment— Damage to Prop- 

erty and Cost of Acquiring. 

19. Liability of Sanitary District for Dam- 

ages. 

20. Capacity of Channel or Outlet. 

21. Sanitary District— Failure to Comply 

with Act — Remedy — Penalty. 

22. Act— How Construed. 

23. Channel— How to be Constructed. 

24. Channel— When Completed — Control of. 

25. May Permit Territories Outside to 

Drain, etc. 

26. When City or Village Owns Water 

Works, etc. 

27. When Channel Constructed— Commis- 

sioners to Inspect its Work. 



SANITARY DISTRICTS. 

AN ACT to Create Sanitary Districts and to Remove Obstructions in the Desplaines and 
Illinois Rivers, and the Dams of Henry and Copperas Creek. Approved May 29, 1889. 
In force July 1, 1889, and amended by an Act in force July 1, 1895. Approved May 13, 
1897. In force July 1, 1897. 

Tf 1. [Incorporating Sanitary District — Question, How 
Submitted — Commissioners.] § 1. Be it enacted by the People 
of the State of Illinois^ represented in the General Assemblyy 

'^From copy published by the Sanitary District. 
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That whenever any area of contiguous territory within the 
limits of a single county shall contain two or more incorporated 
cities, towns or villages, and shall be so situated that the 
maintenance of a common outlet for the drainage thereof will 
conduce to the preservation of the public health, the same may 
be incorporated as a sanitary district under this Act, in the 
manner following : Any 5,000 legal voters resident within the 
limits of such proposed sanitary district may petition the county 
judge of the county in which they reside to cause the question 
to be submitted to the legal voters of such proposed district 
whether they will organize as a sanitary district under this Act. 
Such petition shall be addressed to the county judge, and shall 
contain a definite description of the territory intended to be 
embraced in such district, and the name of such proposed san- 
itary district ; provided^ however, that no territory shall be 
included in any municipal corporation formed hereunder which 
is not situated within the limits of a city, incorporated town or 
village, or within three miles thereof, and no territory shall be 
included within more than one sanitary district under this Act. 
Upon the filing of such petition in the office of the county clerk 
of the county in which such territory is situated it shall be the 
duty of the county judge to call to his assistance two judges of 
the circuit court, and such judges shall constitute a board of 
commissioners which shall have power and authority to consider 
the boundaries of any such proposed sanitary district, whether 
the same shall be described in such petition or otherwise. 
Notice shall be given by such county judge of the time and 
place where such commissioners will meet, by a publication 
inserted in one or more daily papers published in such county, at 
least twenty days prior to such meeting. At such meeting the 
county judge shall preside, and all persons in such proposed 
sanitary district shall have an opportunity to be heard touching 
the location and boundary of such proposed district and make 
suggestions regarding the same, and such commissioners, after 
hearing statements, evidence and suggestions, shall ^n and 
determine the limits and boundaries of such proposed district, 
and for that purpose and to that extent may alter and amend 
such petition. After such determination by said commissioners, 
or a majority of them, the county judge shall submit to the 
legal voters of the proposed sanitary district the question of the 
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organization and establishment of the proposed sanitary dis- 
trict, as determined by said commissioners, at an election to be 
held on the first Tuesday after the first Monday in November 
thence next ensuing". Notice whereof shall be given by said 
commissioners, at least twenty days prior thereto, by publication 
in one or more daily papers published within such proposed 
sanitary district, such notice to specify briefly the purpose of 
such election, with a description of such proposed district. 
Each legal voter resident within such proposed sanitary district 
shall have the right to cast a ballot at such election, with the 
words thereon, **for sanitary district," or, ** against sanitary 
district." The ballots so cast shall be received, returned and 
canvassed in the same manner and by the same ofl&cers as is 
provided by law in the case of ballots cast by county officers. 
The county judge shall cause a statement of the result of such 
election to be spread upon the records of the county court. If a 
majority of the votes cast upon the question of the incorpora- 
tion of the proposed sanitary district shall be in favor of the 
proposed sanitary district, such proposed district shall thence- 
forth be deemed an organized sanitary district under this Act. 

The courts have held this Act to be constitutional upon the following- 
grounds : (1) The General Assembly has power to authorize the creation 
of sanitary districts, regardless of the existence and boundaries of pre- 
existing municipal corporations, and to invest said sanitary districts with 
the power of general taxation. (2) These sanitary districts are not 
limited in the amount of their indebtedness by the amount of pre-existing 
indebtedness of other municipal corporations comprising the whole or 
part of the same territory. (Art. 9, Sec. 12, Const., 1870.) This Act is 
neither local or special legislation within the prohibition of Section 22, 
Article 4, Constitution, 1870. Wilson vs. Trustees Sanitary District, 
133-443. Nor is this Act in violation of Article 3, or Section 13, Article 4 
of the Constitution of 1870. People v. Nelson, 133-565. 

Section 31, Article 4, Constitution of 1870, empowers the construction 
of drainage, etc., by special assessment. This does not prohibit the con- 
struction of the same by general taxation. Wilson v. Board of Trustees, 
133-443. 

This section does not violate Section 1, Article 7 of the Constitution, 
the accumulation of votes not being compulsory. People v. Nelson, 
133-565. 

Two Judges of the Circuit Court and also the County Judge are Com- 
missioners de facto ^ at least, and their acts as such are valid. People v. 
Nelson, 133-565. Their duties as judges are not incompatible with their 
duties as commissioners. People v. Nelson, 133-565. 
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1 2. [Judicial Notice of District Organization — Bisec- 
tion — County Judge.] § 2. All courts in this State shall take 
judicial notice of the existence of all sanitary districts organ- 
ized under this Act. Upon the organization of any sanitary 
district under this Act the county judge shall call an election to 
elect ofl&cers and cause notice thereof to be posted or published, 
and perform all other acts in reference to such election in like 
manner as nearly as may be, as he is required to perform in 
reference to the election of officers in newly organized cities 
under the provisions of an Act entitled ** An Act to Provide for 
the Incorporation of Cities and Villages/' Approved April 10, 
1872. 

1 3. [Trustees, Bisection and Terms of.] § 3. In each 
sanitary district, organized under this Act, there shall be elected 
nine trustees who shall hold their offices for five years, and until 
their successors are elected and qualified, except the term of 
office of the first trustees elected, shall be until five years after 
the first Monday in December after their election. The election 
of trustees, after the first, shall be on the Tuesday next after the 
first Monday in November in every fifth year. In all elections 
for trustees each qualified voter may vote for as many candi- 
dates as there are trustees to be elected, or he may distribute his 
vote among not less than five-ninths of the candidates to be 
elected, giving to each of the candidates among whom he dis- 
tributes the same the same number of votes or fractional parts 
of votes. The trustees shall choose one of their number presi- 
dent, and such sanitary district shall from the time of the first 
election held by it under this Act be construed in law and equity 
a body corporate and politic and by the name and style of the 

sanitary district of , and by such name and style may 

sue and be sued, contract and be contracted with, acquire and 
hold real estate and personal property necessary for corporate 
purposes, and adopt a common seal and alter the same at 
pleasure. 

This section does not violate Section 1, Article 7, of the Constitution^ 
the accumulation of votes not being compulsory. People v. Nelson^ 
133-565. 
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1 4. [Trustees Constitute a Board — Duties and Pow- 
ers OF — Duties and Compensation of Officers— Ordinances.] 
§ 4. The trustees elected in pursuance of the foregoing pro- 
visions of this Act shall constitute a board of trustees for the 
district by which they are elected, which board of trustees is 
hereby declared to be the corporate authorities of such sanitary 
district, and shall exercise all the powers and manage and con- 
trol all the affairs and property of such district. Said board of 
trustees shall have the right to elect a clerk, treasurer, chief 
engineer and attorney for such municipality, who shall hold 
their respective offices during the pleasure of the board, and 
who shall give such bond as may be required by said board. 
Said board may prescribe the duties and fix the compensation of 
all the officers and employes of said sanitary district ; provided^ 
however^ that the salary of the president of said board of trus- 
tees shall in no case exceed the sum of four thousand dollars per 
annum ; and the salary of the other members of the board shall 
not exceed three thousand dollars per annum ; and^ provided 
further^ that the amount received by any attorney shall not 
exceed the sum of five thousand dollars ($5,000) per annum. 
Said board of trustees shall have full power to pass all necessary 
ordinances, rules and regulations for the proper management 
and conduct of the business of said board of trustees and of said 
corporation, and for carrying into effect the objects for which 
such sanitary district is formed. 

This section is not void ; it is in accord with Article 4, Section 13^ 
Constitution of 1870. People v. Nelson, 133-565. 

Tf 5. [Ordinances, Making Appropriation, Publication 
OF.] §5. All ordinances making any appropriations shalU 
within one month after they have passed, be published at least 
once in a newspaper published in such district, or if no such 
newspaper of general circulation is published therein, by posting 
copies of the same in three public places in the district ; and no 
such ordinance shall take effect until ten days after it is so pub- 
lished, and all other ordinances, orders and resolutions shall 
take effect from and after their passage unless otherwise pro- 
vided therein. 

Tf 6. [Ordinances and Resolutions — Evidence.] § 6» 
All ordinances, orders and resolutions, and the date of publica- 
tion thereof, may be proven by the certificate of the clerk, under 
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the seal of the corporation, and when printed in book or pam- 
phlet form, and purporting* to be published by the board of 
trustees, and such book or pamphlet shall be received as evi- 
dence of the passage and legal publication of such ordinances, 
orders and resolutions, as of the dates mentioned in such book 
or pamphlet, in all courts and places without further proof. 

Tf 7. [Board of Trustees, Powers of.] § 7. The 
board of trustees of any sanitary district organized under this 
Act shall have power to provide for the drainage of such district 
by laying out, establishing, constructing and maintaining one 
or more main channels, drains, ditches and outlets for carrying 
off and disposing of the drainage (including the sewage) of 
such district, together with such adjuncts and additions 
thereto as may be necessary or proper to cause such channels or 
outlets to accomplish the end for which they are designed in a 
satisfactory manner; also to make and establish docks adjacent 
to any navigable channel made under the provisions hereof for 
drainage purposes, and to lease, manage and control such docks, 
and also to control and dispose of any water power which may 
be incidentally created in the construction and use of said chan- 
nels or outlets, but in no case shall said board have any power 
to control water after it passes beyond its channel, waterways, 
races or structures into a river or natural waterway or channel, 
or water power or docks situated on such river or natural water- 
way or channel ; provided^ however^ nothing in this Act shall be 
construed to abridge or prevent the State from hereafter requir- 
ing a portion of the funds derived from such water power, 
dockage or wharfage to be paid into the State treasury to be 
used for State purposes. Such channels or outlets may extend 
outside of the territory included within such sanitary district 
and the rights and powers of said board of trustees over the 
portion of such channel or outlet lying outside of such district 
shall be the same as those vested in said board over that portion 
of such channels or outlets within the said district. 

There may be no force whatever to the proviso in this section. 
People V. Nelson, 133-565. 

If channels, drains, etc., are the subject of a condemnation proceed- 
ing-, and the amount of land involved is claimed to be in excess of a 
reasonable amount, the land owners have the right to demand that the 
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plans and profiles of the proposed improvement be produced in court. 
Tedens v. Sanitary District, 149-87 (1894). 

The district is empowered to condemn so much land as may reason- 
ably be required and used to comply with the object contemplated by the 
Ivegislature when it passed the Act, but no right is given to take more 
land than reason would deem necessary for the construction, use and 
maintenance of the main channel, drains and outlets. Tedens v. Sani- 
tary District, 149-87 (1894). 

Under this section the district may, to a certain extent, determine 
for itself the quantity or amount of land to be taken and used for the 
channels, etc., but said right must be subordinate to all statutory or con- 
stitutional restrictions, and is further limited by the power of the State 
courts to prevent abuses. Tedens v. Sanitary District, 149-87 (1894). 

The sewerage systems of incorporated cities within the sanitary dis- 
trict are not required by this Act to pass immediately under the control 
of the trustees of said sanitary district. But when the main channels 
are completed and, together with the adjuncts and additions thereto, 
they are so extended that the lands of the sanitary district are thereby 
drained, then these channels and the auxiliary drains may pass under the 
control of said Trustees for drainage purposes. Rich vs. City of Chicago, 
152-18 (1894). 

The object of this Act is to construct main channels through which 
all the drainage of the district may be discharged, and to bring the drain- 
age of the district into such channels and, further, to construct the 
"adjuncts and additions" authorized by the Act, which are dependent 
upon the construction and completion of the main channels. Rich v. 
City of Chicago, 152-18 (1894). 

1 8. [May Purchase and Seli. Reai. Estate, etc.] 
§ 8. Such sanitary district may acquire by purchase, condemna- 
tion, or otherwise, any and all real and personal property, 
right of way and privilege, either within or without its cor- 
porate limits, that may be' required for its corporate purposes; 
provided^ all moneys for the purchase and condemnation of any 
property shall be paid before possession is taken, or any work 
done on the premises damaged by the construction of such chan- 
nel or outlet, and in case of an appeal from the county court 
taken by either party, whereby the amount of damages is not 
finally determined, the amount of judgment in such court shall 
be deposited at some bank, to be designated by the judge 
thereof, subject to the payment of such damages on orders 
signed by such county judge, whenever the amount of damages 
is finally determined; and when not longer required for such 
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purposes to sell, convey, vacate and release the same, subject to 
the reservation contained in Section 7, relating* to water powers 
and docks. 

Districts acquire fee in all lands condemned. Allen v. Sanitary 
District of Chicago, Supreme Court, November 2, 1897. 

Tf 9. [May Borrow Money — Limitation.] § 9. The 
corporation may borrow money for corporate purposes and may 
issue bonds therefor, but shall not become indebted in any 
manner, or for any purpose, to an amount in the aggregate to 
exceed Hve per centum of the valuation of taxable property 
therein, to be ascertained by the last assessment for State and 
county taxes previous to the incurring of such indebtedness; 
provided, however, that said five per centum shall not exceed the 
sum of fifteen million ($15,000,000) dollars. 

110. [To Provide for Direct Annuai, Tax — Net Earn- 
ings.] § 10. At the time, or before incurring any indebted- 
ness, the board of trustees shall provide for the collection of a 
direct annual tax sufficient to pay the interest on such debt as it 
falls due, and also to pay and discharge the principal thereof as 
the same shall fall due, and at least within twenty years from 
the time of contracting the same ; provided, that the net 
earnings from water power and docks may be appropriated and 
applied to the purpose of paying the interest or principal of 
such indebtedness, or both, and to the extent that they will 
suffice the direct tax may be remitted. 

1 11. [Contracts — How Let — Eight Hours a Day's 
Work.] § 11. All contracts for work to be done by such 
municipality, the expense of which will exceed five hundred 
dollars, shall be let to the lowest responsible bidder therefor, 
upon not less than sixty days' public notice of the terms and 
conditions upon which the contract is to be let having been 
given by publication in a newspaper of general circulation, pub- 
lished in said district, and the said board shall have the power 
and authority to reject any and all bids, and re-advertise; 
provided, no person shall be employed on said work unless he be 
a citizen of the United States, or has in good faith declared his 
intentions to become such citizen. In all cases where an alien, 
after filing his declaration of intention to become a citizen of 
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the United States, shall, for the space of three months after he 
could lawfully do so, fail to take out his final papers and com- 
plete his citizenship, such failure shall be prima facie evidence 
that his declaration of intentions was not made in good faith. 
And that eight hours shall constitute a day's work. The courts 
cannot control and determine a question vested by statute in a 
municipal body — 163-285. The courts, in the absence of fraud, 
cannot, by mandamus or mandatory injunction, restrain a 
municipal board from entering into such a contract for public 
work as it may award to the bidder — 163-285. 

1 12. [Trustees May Levy and Collect Taxes — Mov- 
able Bridges.] § 12. The board of trustees may levy and 
collect taxes for corporate purposes upon property within the 
territorial limits of such sanitary district, the aggregate amount 
of which for each of the years 1895, 1896, 1897, 1898 and 1899 
shall not exceed one and one-half per centum of the value of the 
taxable property within the corporate limits, as the same shall 
be assessed and equalized for the State and county taxes of the 
year in which the levy is made, and the aggregate amount of 
which in any one year after the year 1899 shall not exceed one- 
half of one per centum of such value. Said board shall cause 
the amount required to be raised by taxation in each year to be 
certified to the county clerk on or before the second Tuesday in 
August, as provided in section one hundred and twenty-two of 
the general revenue law. All taxes so levied and certified shall 
be collected and enforced in the same manner and by the same 
officers as State and county taxes, and shall be paid over by the 
officer collecting the same to the treasurer of the sanitary dis- 
trict, in the manner and at the time provided by the general 
revenue law ; provided^ that no part of the taxes hereby author- 
ized shall be used by such drainage district for the construction 
of permanent, fixed, immovable bridges across any channel con- 
structed under the provisions of this Act ; and, provided further^ 
that all bridges built across such channel shall not necessarily 
interfere with or obstruct the navigation of such channel, when 
the same becomes a navigable stream, as provided in Section 24 
of this Act, but such bridges shall be so constructed that they 
can be raised, swung or moved out of the way of vessels, tugs, 
boats or other water craft navigating such channel ; and, pro- 
vided further^ that nothing in this Act shall be so construed as 
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to compel said district to maintain or operate said bridges, as 
movable bridges, for a period of seven years from and after the 
time when the water has been turned into said channel pursuant 
to law, unless the needs of general navigation on the Desplaines 
and the Illinois Rivers, when connected with said channel, 
sooner require it. 

As amended by Laws of 1895, page 168, June 18, July 1, and Laws of 
1897, page 76, May 14, July 1, 1897. 

Amendment increases taxes for 1895 to 1899, inclusive, one per cent. 

Under the Constitution of 1848, Section 5, Article 9, held that only 
those corporations named, viz.: counties, towns, etc., could be empowered 
with the right to assess and collect taxes. (Harvard v. St. Clair, etc., 
51-130. Otherwise under the Constitutions of 1870 and 1818, Wilson v. 
Board of Trustees, 133-443.) 

Tf 13. [Expenses of Improvement — Special Assessments 
— General Tax.] § 13. The board of trustees shall have 
power to defray the expense of any improvement made by it in 
the execution of the powers hereby granted to such incorpora- 
tion, by special assessment or by general taxation, or partly by 
special assessment and partly by general taxation, as they shall 
by ordinance prescribe. It shall constitute no objection to any 
special assessment, that the improvement for which the same is 
levied is partly outside the limits of such incorporation, but no 
special assessment shall be made upon property situated outside 
of such sanitary district, and in no case shall any property be 
assessed more than it will be benefited by the improvement for 
which the assessment is levied. The proceedings for making, 
levying, collecting and enforcing of any special assessment, 
levied hereunder, shall be the same as nearly as may be as is 
prescribed by Article 9 of an Act entitled '* An Act to Provide 
for the Incorporation of Cities and Villages," Approved April 
10, 1872. Whenever in said Act the words '* city council " are 
used, the same shall apply to the board of trustees constituted 
by this Act, and the words applying to the city or its ofi&cers in 
that article shall be held to apply to the corporation hereby 
created and to its ofi&cers. 

1 14. [Assessment Instali^ments — Interest.] § 14. 
When any assessment is made under this Act, the ordinance 
authorizing such assessment may provide that it be divided 
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i^m:o equal annual installments, not more than twenty in num- 
^^r-, and fix the amount and time of payment of each installment^ 
^^«a^€d that the installment shall bear interest at a rate not exceed- 
^^*^^ six per cent, per annum, payable annually, from the date 
^^^«d in said ordinance, and the several installments and interest 
^fa^^reon maybe collected and enforced, as they shall become due, 
"'^^*^^ the manner provided for the enforcement of assessments under 
^^^id Article 9. No more of any assessment need be returned or 
^^^x-tified to the county collector than will show the amount due 
^^*=i.d unpaid at the time of such return, and no sale of any parcel 
^^^ -C^ land for any installment of an assessment shall discharge the 
^^xremises from any subsequent installment of the same or any 
^^'ther assessment. Any one or all of the installments may be 

X^^id anytime after the assessment is confirmed, with accrued 

^^»:iterest, if any, to the date of payment. 

J 15. [When Assessments Payable by Installments — 
^^ONDS May be Issued.] § 15. Where any assessment is made 
I>ayable in installments, the board of trustees may issue bonds 
Or certificates not exceeding* in amount eighty per centum of the 
lanpaid portion of such assessment at the date of the issue 
tihereof, payable only out of such assessment, and bearing inter- 
est at a rate not exceeding the rate of interest upon the install- 
xnents of such assessments. The board of trustees shall have 
t:he right to call in and pay off said bonds or certificates as fast 
^s there is money received into the treasury from the assessment 
sgainst which the same are issued, and all money received upon 
such assessment shall be applied to the payment of said cer- 
tificates or bonds until they are fully satisfied. 

1 16. [Private Property — How Taken for Improve- 
ment.] § 16. Whenever the board of trustees of any sanitary 
district shall pass an ordinance for the making of any improve- 
ment which such district is authorized to make, the making of 
which will require that private property should be taken or 
damaged, such district may cause compensation therefor to be 
ascertained, and condemn and acquire possession thereof in the 
same manner as nearly as may be as is provided in an Act 
entitled, **An Act to provide for the exercise of the right of 
eminent domain," Approved April 10, 1872; provided^ however ^ 
that proceedings to ascertain the compensation to be paid for 
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taking or damaging" private property shall in all cases be insti- 
tuted in the county where the property sought to be taken of 
damaged is situated; and, provided, that all damages to prop- 
erty, whether determined by agreement or by final judgment of 
court, shall be paid out of the annual district tax, prior to th^ 
payment of any other debt or obligation. The present value of 
land condemned is the proper measure of damages for its con- 
demnation, but possible increase on account of proposed im— 
provement cannot be considered. 160-362. 

Where a tenant erected upon the demised premises certain buildings. ^ 
structures and fixtures, and afterwards took another lease for the sam^ ^ 
for five (5) years, and which was extended twice after its expiration, eaclra. 
time one year, without any reservation of the right to remove such build — 
ings, etc., it was held, in condemnation proceedings, that the buildings 9. 
structures and fixtures in question belonged to the landlord, and that h^^ 
and not the tenant was entitled to compensation for the same. (Cook v&> — 
Sanitary District of Chicago. 67-286.) 

1 17. [May Acquire Right of Way.] § 17. When i-^^ 
shall be necessary in making* any improvements, which any dis — — - 
trict is authorized by this Act to make, to enter upon any public^^ ^ 
property, or property held for public use, such district shallT -•^ 
have the power so to do and may acquire the necessary right ofc^ ^ 
way over such property held for public use in the same mannei^r ^^ 
as is above provided for acquiring* private property, and may;^!. J 
enter upon, use, widen, deepen and improve any navigable or^^*^^^ 
other waters, waterways, canal or lake; provided, the public use^^ *^ 
thereof shall not be unnecessarily interrupted or interferedK^-^ 
with, and that the same shall be restored to its former usefulness^^^ ^ 
as soon as practicable; provided, however, that no such districtr::*'^ 
shall occupy any portion of the Illinois and Michigan Canal J^ 

outside of the limits of the county in which such district is sit- 

uated for the site of any such improvement, except to cross the 
same, and then only in such a way as not to impair the useful- 
ness of said canal, or to the injury of the right of the State 
therein, and only under the direction and supervision of the 
canal commissioners; and, provided further, that no district 
shall be required to make any compensation for the use of so 
much of said canal as lies within the limits of the county 
in which said district is situated, except for transportation 
purposes. 
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1 18. [Special Assessment — Damage to Property, and 
Cost of Acquiring.] § 18. In making any special assessment 
for any improvement which requires the taking* or damaging of 
property, the cost of acquiring the right to damage or take such 
property may be estimated and included in the assessment as a 
part of the cost of making such improvement. 

1 19. [Liability of Sanitary District for Damages.] 
§ 19. Every sanitary district shall be liable for all damages to 
real estate within or without such district which shall be over- 
flowed or otherwise damaged by reason of the construction, 
enlargement, or use of any channel, ditch drain, outlet or other 
improvement under the provisions of this Act; and actions to 
recover such damages may be brought in the county where such 
real estate is situate, or in the county where such sanitary 
district is located, at the option of the party claiming to be 
injured. And in case judgment is rendered against such 
district for damages, the plaintiff shall also recover his reason- 
able attorney's fees, to be taxed as costs of suit; provided^ 
however^ it shall appear on the trial that the plaintiff notified 
the trustees of such district, in writing, at least sixty days 
before such suit was commenced, by leaving a copy of such 
notice with some one of the trustees of such district, stating 

that he claims damages to the amount of dollars, by 

reason of (here insert the cause of damage) and intends to 
sue for the same; and provided^ further, that the amount 
recovered shall be larger than the amount offered by said 
trustees (if anything) as a compromise for damages sustained. 

Tf 20. [Capacity of Channel or Outlet.] § 20. Any 
channel or outlet constructed under the provisions of this Act, 
which shall cause the discharge of sewage into or through any 
river or stream of water beyond or without the limits of the dis- 
trict constructing the same, shall be of sufficient size and 
capacity to produce a continuous flow of water of at least two 
hundred cubic feet per minute for each one thousand of the 
population of the district drained thereby, and the same shall be 
kept and maintained of such size and in such condition that the 
water thereof shall be neither offensive or injurious to the 
health of any of the people of this State, and before any sewage 
shall be discharged into such channel or outlet all garbage, 
dead animals, and parts thereof, and other solids, shall be taken 
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therefrom *atid said district shall, at the time any sewag-e 
turned into or through any such channel or channels, turn into 
such channel or channels not less than 20,000 cubic feet of 
water per minute for every 100,000 inhabitants of said district, 
and shall thereafter maintain the flow of such quantity of water. 

As amended by L. 1895, p. 168, June 10, July 1. 
Amendment adds aU after the asterisk (*), 

1 21. [Sanitary District — Failure to Comply With 
Act — Remedy — Penalty.] § 21. In case any sanitary district 
in this State, formed under the provisions of this Act, shall 
introduce sewage into any river or stream of water, or natural 
or artificial water course, beyond or without the limits of such 
district, without conforming to the provisions of this Act, or 
having introduced such sewage into such water course, shall 
fail to comply with any of the provisions of this Act, an action 
to enforce compliance shall be brought by the attorney general 
of this State in the courts of any county wherein such water 
course is situated, or he may authorize the State's attorney of 
any such county to commence and prosecute such action in any 
such county ; provided, that nothing in this section contained 
shall be construed to prevent the prosecution of any action or 
proceeding by individuals or bodies corporate or politic against 
such district; and, provided further, that if any individual or 
the authorities of any municipal corporation shall file with the 
attorney general a verified statement, in writing, setting forth 
wherein said sanitary district has failed to comply with any of 
the provisions of this Act, it shall be the duty of the attorney 
general forthwith to file in the Supreme Court of this State a 
petition for mandamus, setting forth wherein said sanitary dis- 
trict has failed to comply with the provisions of this Act, and 
said court shall thereupon hear and determine such cause, and 
proceed to enforce compliance with the provisions of this Act, 
as in other cases of mandamus. 

And, in order to comply with the provisions of this Act, 
such sanitary district is hereby authorized and empowered to 
levy and collect such tax, as an emergency tax, upon the taxable 
property of such sanitary district as may be necessary to carry 
into effect any order, judgment or decree of said court relating 
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to the requisite flowage of water, capacity of the channel or 
outlet and the construction, maintenance and operation of mov- 
able bridges, as required by this Act. 

Amended 1895 and 1897. The above takes the place of old Section 21. 
This section (relating* to Desplaines River) is not opposed to Article 4, 
Section 13, Constitution of 1870 (People v. Nelson, 133-565). 

1 22. [Act — How Construed.] § 22. Nothing in this 
Act contained shall be so construed as to constitute a contract 
or grant between the State of Illinois and any sanitary district 
formed under its provisions, or to prevent, debar or deprive the 
State of Illinois from, at any time in the future, altering, 
amending or repealing this Act, or imposing any conditions, 
restrictions or requirements other, different or additional to any 
herein contained upon any sanitary district which may be formed 
hereunder. 

1 23. [Channel — How to be Constructed.] § 23. If 
any channel is constructed under the provisions hereof by means 
of which any of the waters of Lake Michigan shall be caused to 
pass into the Desplaines or Illinois Rivers, such channel shall 
be constructed of sufficient size and capacity to produce and 
maintain at all times a continuous flow of not less than 300,000 
cubic feet of water per minute, and to be of a depth of not less 
than fourteen feet, and a current not exceeding three miles per 
hour, and if any portion of any such channel shall be cut 
through a territory with a rocky stratum where such rocky 
stratum is above a grade sufficient to produce a depth of water 
from Lake Michigan of not less than eighteen feet, such portion 
of said channel shall have double the flowing capacity above 
provided for, and a width of not less than one hundred and sixty 
feet at the bottom capable of producing a depth of not less than 
eighteen feet of water. If the population of the district drain- 
ing into such channel shall at any time exceed 1,500,000, such 
channel shall be made and kept of such size and in such condi- 
tion that it will produce and maintain at all times a continuous 
flow of not less than 20,000 cubic feet of water per minute for 
each 100,000 of the population of such district, at a current of 
not more than three miles per hour, and if at any time the gen- 
eral government shall improve the Desplaines or Illinois Rivers, 
so that the same shall be capable of receiving a flow of 600,000 
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cubic feet of water per minute, or more, from said channel, ancL 
shall provide for the payment of all damag'es which any extra — 
flow above 300,000 cubic feet of water per minute from sucIl 
channel may cause to private property so as to save harmless- 
the said district from all liability therefrom, then such sanitary- 
district shall, within one year thereafter, enlarge the entire 
channel leading into said Desplaines or Illinois Rivers from said 
district to a sufficient size and capacity to produce and maintain 
a continuous flow throughout the same of not less than 600,000 
cubic feet of water per minute, with a current of not more than 
three miles per hour, and such channel shall be constructed 
upon such grade as to be capable of producing a depth of water 
not less than eighteen feet throughout said channel, and shall 
have a width of not less than one hundred and sixty feet at the 
bottom. In case a channel is constructed in the Desplaines 
River, as contemplated in this section, it shall be carried down 
the slope between Lockport and Joliet to the pool, commonly 
known as the upper basin, of sufficient width and depth to carry 
off the water the channel shall bring down from above. The 
district constructing a channel to carry water from Lake Michi- 
gan of any amount authorized by this Act, may correct, modify 
and remove obstructions in the Desplaines and Illinois Rivers 
wherever it shall be necessary so to do to prevent overflow or 
damage along said river, and shall remove the dams at Henry 
and Copperas Creek, in the Illinois River, before any water shall 
be turned into the said channel. And the canal commissioners, 
if they shall find at any time that an additional supply of water 
has been added to either of said rivers, by any drainage district 
or districts, to maintain a depth of not less than six feet from 
any dam owned by the State, to and into the first lock of the 
Illinois and Michigan Canal at La Salle, without the aid of any 
such dam, at low water, then it shall be the duty of said canal 
commissioners to cause such dam or dams to be removed. This 
Act shall not be construed to authorize the injury or destruction 
of existing water power rights. 

This section (in relation to Desplaines River, etc.)» is not in contra- 
vention of Article 4, Section 13, Constitution of 1870. People v. Nelson^ 
133-565. 
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Tf 24. [Channel — When Compi^eted, Control of.] § 24. 
When such channel shall be completed, and the water turned 
therein, to the amount of 300,000 cubic feet of water per minute, 
the same is hereby declared a navig-able stream, and whenever 
"the general government shall improve the Desplaines and Illi- 
nois Rivers for navigation, to connect with this channel, said 
S'^neral government shall have full control over the same for 
Navigation purposes, but not to interfere with its control for 
Sanitary or drainage purposes. 

This section does not violate Article 4, Section 13, Constitution of 
1870 (People v. Nelson, 133-565). 

1 25. [May Permit Territories Outside to Drain, etc.] 
§25. Any district formed hereunder shall have the right to 
permit territory lying outside its limits and within the same 
county to drain into and use any channel or drain made by it, 
upon such payments, terms and conditions as may be mutually 
agreed upon, and any district formed hereunder is hereby given 
full power and authority to contract for the right to use any 
drain or chatmel which may be made by any other sanitary dis- 
trict, upon such terms as may be mutually agreed upon, and to 
raise the money called for by any such contract in the same way 
and to the same extent as such district is authorized to raise 
money for any other corporate purposes ; provided^ that where 
the united flow of any sanitary districts thus co-operating shall 
pass into any channel constructed within the limits of the county 
wherein such districts are located, and which passes into the 
Desplaines or Illinois Rivers, such united flow shall in no case 
and at no time be less than 20,000 cubic feet of water per minute 
for each one hundred thousand of the aggregate of the popula- 
tion of the districts co-operating ; provided^ nothing in this Act 
shall in any wise be so construed as to diminish, impair or 
remove any right or rights of any city, village, township or cor- 
poration, body politic or individual, situated on the Desplaines 
or Illinois Rivers, or their tributaries, and within the valleys 
of the same, to use the channel for drainage or otherwise not 
inconsistent with the rights of the district constructing the 
same, as expressed in this Act. 

1 26, [When City or Vili.age Owns Waterworks, etc.} 
§ 26. Whenever in any such sanitary district there shall be a 
city, incorporated town or village, which owns a system of 
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waterworks and supplies water from a lake .or other sourc 
which will be saved and preserved from sewage pollution 
the construction of the main channel, drain, ditch or outl^^'t 
herein provided for, and the turning of the sewage of such cifcu^y 
and district therein, and there shall be in such sanitary distri^ii::^'' 
any territory bordering on any such city, incorporated town cz3>^^ 
village within the limits of another city, incorporated tow^ ^^ 
or village, which does not own any system of waterworks, ^^^ 
the time of the creation of such sanitary district, then upo- ^^^ 
application by the corporate authorities of such latter name ^^ 
city, incorporated town or village, the corporate authorities c^ ^ 
such city, incorporated town or village having such system cw ^ 
waterworks shall furnish water at the boundary line betwee^:^^ 

such municipalities by means of its waterworks to the coi 

porate authorities asking for the same in such quantities as ma>?^ 
be required to supply consumers within said territory, at nc:^ 
greater price or charge than it charges and collects of consum — 
ers, within its limits for water furnished through meters in lik^ 
large quantities. 

1 27. [When Channel Constructed — Commissioners to 
BE Appointed to Inspect its Work.] § 27. If any channel 
shall be constructed under the provisions of Section 23 of this 
Act, it shall be the duty of the trustees of such district, when 
such channel shall be completed, and before any water or 
sewage shall be admitted therein, to duly notify, in writing, the 
Governor of this State of such fact ; and the Governor shall 
thereupon appoint three discreet persons as commissioners, one 
of whom shall be a resident of the City of Joliet, or between 
said city and the City of La Salle, and one a resident of the 
City of La Salle, or between said city and the City of Peoria, 
and one a resident of the City of Peoria, or between said city 
and the mouth of the Illinois River, to inspect said work. The 
said commissioners shall, within ten days after such appoint- 
ment, meet at the City of Chicago, and shall appoint a 
competent civil engineer, and they may employ such other 
assistance as they may require to expeditiously perform their 
duties. The said commission shall take as their datum line for 
the survey the datum established by the Illinois and Michigan 
Canal Trustees in 1847, and shall make such examination and 
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surveys of Chicago River and of the channel or channels author- 
ised by this Act as shall enable them to ascertain whether said 
"hannel is of the character and capacity required by this Act. 
A^nd in case they shall find the work in all respects in accord- 
ance with the provisions of Section 23 of this Act, they shall so 
Certify to the Governor, who shall thereupon authorize the 
^v-ater and sewage to be let into said channel. But in case said 
commissioners shall find said channel is not constructed in 
a.ccordance with the provisions of this Act, it shall be their duty 
to file in any court of competent jurisdiction, on the chancery 
Bide thereof, in their name as such commissioners, a bill against 
Baid corporation, which bill shall set forth wherein said work is 
deficient and fails to comply with the provisions of this Act; 
and said court shall thereupon issue an injunction without bond 
ag-ainst said defendant, enjoining and restraining it from 
admitting water or sewage into said channel until the final 
order of the court. And in case said court, upon hearing, shall 
determine that said channel is not constructed in accordance 
-with the provisions of this Act, said injunction shall be con- 
tinued until the provisions of this Act shall have been fully 
complied with. 

Such commissioners and engineer shall receive for their 
services ten dollars per day each, and their reasonable expenses 
and outlays for the time by them necessarily employed in the 
discharge of their duties, which shall be paid to them from the 
State treasury; and the said sanitary district shall reimburse 
the State for all expenses and disbursements on account of said 
commission. 

If any channel is constructed under the provisions of this 
Act which shall discharge the sewage of a population of more 
than 300,000 into or through any river beyond or without the 
limits of the district constructing it, the same shall be con- 
structed in accordance with the provisions of Section 23 of this 
Act, and if any such channel receives its supply of water from 
any river or channel connecting with Lake Michigan it shall be 
construed as receiving its supply of waters from Lake Michigan. 
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POLICE POWER— SANITARY DISTRICT OP CHICAGO. 

AN ACT CONFERRING POLICE POWER UPON THE SANITARY 
DISTRICT OF CHICAGO. 

1 28. Section 1, Be it enacted by the People of the State 
of Illinois^ represented in the General Assembly^ That the Sani- 
tary District of Chicago shall have the right and power to 
appoint and support a police force, the members of which may 
have and exercise police powers over and within its right of way 
and for a distance of one and one-half miles on each side of its 
main drainage channel, such police powers as are conferred 
upon and exercised by the police of organized cities and villages; 
but such police force, when acting within the limits of such city 
or village, shall act in aid of the regular police force of such 
city or village, and shall then be subject to the direction of its 
chief of police, city or village marshals, or other head thereof. 

Approved June 16, 1893. 

In force July 1, 1893. L. 1893, p. 96. 



UNITED STATES. 



IMPROVEMENT OF THE ILI.INOIS AND DESPLAINES RIVERS. 



Section. 

18. Repeal. 

19. Works Ceded to the United States 

on Condition. 



Section. 

20. Conditions— Removal of Dam. 

21. Basis of Act of Cession. 



AN ACT in Reference to the Improvement of the Illinois and Desplaines Rivers, and to 
Repeal an Act entitled **An Act to Cede Certain Locks and Dams in the Illinois 
River to the United States," Approved May 31, 1887, in force May 31, 1887. Approved 
June 4, 1889. In force July 1, 1889. 

1 8. Repeal.] § 1. Be it enacted by the People of the 
State of Illinois^ represented ifi the General Assembly^ That an 
Act entitled '*An Act to cede certain locks and dams in the 
Illinois River to the United States," Approved May 31, 1887; in 
force May 31, 1887, and ceding- to the State works at Henry and 
Copperas Creek, and the pools created by said works, to the 
General Government, upon certain conditions as to the opening 
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of a waterway of a depth of seven feet from the Mississippi 
River to Lake Michigan, upon plans to be determined by 
United States engineers, is hereby repealed, 

1 9 . Conditions on Which Works arb Ceded to the 
United States.] § 2. That the State works at Henry and 
Copperas Creek, and the river now slack-watered by said works, 
are hereby ceded to the United States, on condition that the 
dams shall be removed whenever the depth now available for 
navigation can be secured and maintained by channel improve- 
ment without the aid of said dams; provided^ that said depth 
shall be assured upon the removal of said dams, or that such 
removals shall not materially impair navigation. 

2 0. Removal OF Dam — Conditions.] §3. That in the 
event of the non-acceptance of these works upon the conditions 
mentioned in Section 2, within four (4) years after this Act 
becomes a law, the Canal Commissioners of the State of Illinois 
are authorized and instructed to remove the dams at Henry and 
Copperas Creek. 

2 1 , Basis of Act of Cession.] § 4. That the State 
of Illinois bases this act of cession upon the condition that the 
plan of improving the Illinois River below La Salle by slack- 
water, maintained by dams and locks, be changed to a plan of 
improvement by means of an open channel in conjunction with 
a water supply from Lake Michigan. 

[This Act is in place of Sections 18 and 19, on pa^e 1321, Hnrd^s Revised Statutes, 1887.— Ed.] 



RESOLUTION CEDES TO UNITED STATES JURISDIC- 
TION OVER CERTAIN LAND FOR WIDENING 
THE CHICAGO RIVER. 

Be it Resolved by the Senate of the State of Illinois^ the House 
of Representatives concurring therein : 

That the assent of the General Assembly of the State of 
Illinois be and the same is hereby given to the United States 
to acquire title to, by purchase or condemnation proceedings, in 
accordance with the laws of the United States and this State^ 
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and to hold and possess all lands necessary for widening tlie 
Chicago River and its branches, as provided for by Act of 
Congress, entitled, **An Act making appropriations for the coxl- 
struction, repair and preservation of certain public works oxx 
rivers and harbors, and for other purposes," which became 3. 
law June 3, 1896, and the State of Illinois hereby ceded to tlrre 
United States jurisdiction over any or all lands so acquired. 

Adopted by the Senate April 22, 1897. 

Concurred in bj- the House of Representatives April 23, 1897. 



JOINT RESOLUTION. 



Whereas, The present addition to the low water volume cr^^^ 
the Illinois River through the summit level of the Illinois at^- ^^ 



Michigan Canal from Lake Michigan, more than doubles tlL 
volume of water used in the estimate of 1868 for the chann^^^ 
below Peru, and adds fifty per cent to the volume used in th - ^ 
estimate of 1880 for the channel below Copperas Creek, and sai^^^ ^^^ 
contribution from Lake Michigan will be increased in th— - 
immediate future, thus enabling the depth now projected for -^ 
navigation below Peru to be obtained by channel improvemen' --■- 
at moderate cost, and with decided advantage to material — *^ 
interests and to healthfulness along the valley. 

Whereas, It is contemplated to increase the volume froi 
Lake Michigan to 300,000 cubic feet per minute within a fe 
years, and ultimately to add 600,000 cubic feet or more, thu 
enabling a large depth for navigation to be obtained by an 
improved channel, and that said channel will be self-sustain- 
ing and self-improving, and will discharge flood waters more 
readily, thus benefiting the bordering lands and increasing the 
healthfulness of the valley. 

Whereas, Works now projected by the City of Chicago will 
form part of a waterway of large proportions from Lake 
Michigan via the Desplaines and Illinois Rivers to the Missis- 
sippi River, of which the dams and locks upon the alluvial 
section of the Illinois River can form no part, and which, if 
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allowed to remain, will increase, overflow and be detrimental to 
the welfare of the Illinois Valley and the interests of the State; 
therefore, be it 

Resolved, by the Senate^ the House of Representatives concurring 
therein : 

1. That it is the policy of the State of Illinois to procure 
^he construction of a waterway of the greatest practicable 
^^pth and usefulness for navigation from Lake Michigan via 
^lie Desplaines and Illinois Rivers to the Mississippi River, and 
"^c^ encourage the construction of feeders thereto of like propor- 
"tions and usefulness. 

2. That the United States is hereby requested to stop work 
^^pon the locks and dams at La Grange and at Kampsville, and 
"^o apply all funds available and future appropriations to the 
^tnprovement of the channel from La Salle to the mouth with a 
"v-iew of such a depth as will be of present utility and in such 
ttianner as to develop progressively all the depth practicable by 
the aid of a large water supply from Lake Michigan at Chicago. 

3. That the United States is requested to aid in the con- 
struction of a channel not less than 160 feet wide and 22 feet 
deep, with such a grade as to give a velocity of three miles per 
la our from Lake Michigan at Chicago to Lake Joliet, a pool of 
tlie Desplaines River immediately below Joliet, and to project a 
crliannel of similar capacity and not less than 14 feet deep, from 
f x-om Lake Joliet to La Salle, all to be designed in such manner 
^s to permit future development to a greater capacity. 



SANITARY DISTRICTS— POLICY OF THE STATE- 
SANITARY CANAL OF CHICAGO. 

Whereas, The General Assembly in 1889 passed '*An Act 
^o create sanitary districts," and provided thereunder for the 
disposal of the sewage of the City of Chicago through the 
Desplaines and Illinois Rivers, by means of a canal across the 
Chicago Divide of such capacity as to dilute the sewage beyond 
ofiFense ; and such sewage disposal was granted on the condition 
that said channel should be so constructed as to form part of a 
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navigable waterway between Lake Michig-an and the Mississippi 
River and on the theory that to produce a waterway of magni- 
tude, as demanded by modern conditions, required a large and 
constant volume of water flowing through the Illinois River 5 
and, further, it was provided that the State dams at Henry and 
Copperas Creek should be removed before the said waters should 
be turned through the said canal, and the United States wa^ 
requested by joint resolution to stop work on the locks and 
dams at La Grange and at Kampsville, and to enter upon the 
improvement of the channel from La Salle to the mouth of th^ 
said Illinois River, and to develop progressively all the depths 
practicable by the aid of a large water supply from Lake 
Michigan ; and 

Whereas, Under the legislation aforesaid, and Acts sup*" 
plemental thereto, the works of the Sanitary District of Cbi* 
cage are so far advanced that the water will be turned throug"!^ 
the same in the year 1899, and the general government, regard* 
less of the wishes of the people of this State and of those mo^^ 
immediately concerned, has completed the locks and dams ^^ 
La Grange and at Kampsville ; and it is the experience of tho^^ 
familiar with the Illinois River that the dams therein belo''^^ 
La Salle have produced a deterioration of the channel and ^^-^ 
increase of overflow, and that they should be removed for tfc=^^ 
sanitary and agricultural benefit of the Illinois Valley, an-- 
furthermore, that said dams will be unnecessary for navigatic 
and a further menace to the valley on the turning therein of tl 
volume of water proposed from Lake Michigan at Chicago^^ 
and 

Whereas, The construction of the Sanitary Canal 0^ - 
Chicago and the large volume of water required to flow througfc:==^ 
the same will bring lake and river navigation, which are no\^^ 
320 miles apart, within sixty miles of each other, and th^^^ 
development of the intermediate section between Lockport an(^ 
Utica will furnish a through route from the Great Lakes to the^ 
lower Mississippi by way of the lower Illinois River, and to 
the upper Mississippi by way of the Hennepin Canal ; and 
further, that the proportion of three routes constructed by the 
Sanitary District of Chicago will exceed the cost of extending 
the largest useful navigation by way of the Illinois River to the 
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lower Mississippi, together with that of the Hennepin Canal to 
the upper Mississippi ; and 

Whereas, We believe the making- of a deep waterway of 
he Illinois River to be an undertaking which is national in its 
haracter and should be accomplished by the general govern- 
aent, for the general welfare, the inland and maritime com- 
lerce of the nation, and for the nation's defense in time of 
^ar ; therefore, be it 

Resolved, by the Senate^ the House of Representatives concurring 
therein : 

1. That it is the policy of the State of Illinois to procure 
le construction of a waterway of the greatest practicable 
2pth and usefulness for navigation from Lake Michigan by 
ay of the Desplaines and Illinois Rivers to the lower Missis- 
ppi River, and by way of the Hennepin Canal to the upper 
[ississippi River, and to encourage the construction of useful 
jeders thereto. 

2. That the locks and dams on the Illinois River at 
a Grange and at Kampsville are detrimental to the sanitary 
ad agricultural welfare of the Illinois Valley, and form no part 
I a proper development in the interest of navigation and 
aould be removed whenever the supply of water, as required by 
iw, is turned into said river by means of the Sanitary Canal of 
hicago, and said district has removed the dams at Henry and 
:opperas Creek ; and the United States is hereby respectfully 
equested to remove the said dams and to enter upon the 
tnprovement of the alluvial portion of the Illinois River by 
leans of a system of channel improvements, so as to fully 
itilize the flow of water from Lake Michigan. 

3. That the rock-bound section of the Desplaines and 
llinois Rivers form (from) the end of the Sanitary Canal of 
;)hicago at Lockport to the head of the alluvial river at Utica, 
hould be developed for a navigable depth of not less than four- 
een feet, and that the United States is requested to enter upon 
his work in co-operation with all lawful agencies provided for 
n this State and in harmony with the policy herein set forth. 

4. That we demand the immediate removal of all dams 
:onstructed by the government across the Illinois River, whether 
he channel of the river is deepened or not, and our senators and 



94 APPENDIX. 

navig-able waterway between Lake Michigan and the Mississippi 
River and on the theory that to produce a waterway of magni- 
tude, as demanded by modern conditions, required a large and 
constant volume of water flowing through the Illinois River; 
and, further, it was provided that the State dams at Henry and 
Copperas Creek should be removed before the said waters should 
be turned through the said canal, and the United States was 
requested by joint resolution to stop work on the locks and 
dams at La Grange and at Kampsville, and to enter upon the 
improvement of the channel from La Salle to the mouth of the 
said Illinois River, and to develop progressively all the depths? 
practicable by the aid of a large water supply from Lake 
Michigan ; and 

Whereas, Under the legislation aforesaid, and Acts sup- 
plemental thereto, the works of the Sanitary District of Chi- 
cago are so far advanced that the water will be turned through 
the same in the year 1899, and the general government, regard- 
less of the wishes of the people of this State and of those most 
immediately concerned, has completed the locks and dams at 
La Grange and at Kampsville ; and it is the experience of those 
familiar with the Illinois River that the dams therein below 
La Salle have produced a deterioration of the channel and an 
increase of overflow, and that they should be removed for the 
sanitary and agricultural benefit of the Illinois Valley, and, 
furthermore, that said dams will be unnecessary for navigation 
and a further menace to the valley on the turning therein of the 
volume of water proposed from Lake Michigan at Chicago ; 
and 

Whereas, The construction of the Sanitary Canal of 
Chicago and the large volume of water required to flow through 
the same will bring lake and river navigation, which are now 
320 miles apart, within sixty miles of each other, and the 
development of the intermediate section between Lockport and 
Utica will furnish a through route from the Great Lakes to the 
lower Mississippi by way of the lower Illinois River, and to 
the upper Mississippi by way of the Hennepin Canal ; and 
further, that the proportion of three routes constructed by the 
Sanitary District of Chicago will exceed the cost of extending 
the largest useful navigation by way of the Illinois River to the 
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ACrr OF CONGRESS RELATIVE TO CHICAGO RIVER. 

{Passed September ig, iSgj, Chap, goj. Page 8oi, Vol. /, Supplement 
U, S. Statutes, 1S74-1891,) 

Section 7. That it shall not be lawful to build any wharf, 

pier, dolphin, boom, dam, weir, breakwater, bulkhead, jetty, or 

structure of any kind outside established harbor lines, or in any 

^^.vigable waters of the United States where no harbor lines are 

^i" may be established, without the permission of the Secretary 

^f War, in any port, roadstead, haven, harbor, navigable river, 

^^ other waters of the United States, in such manner as shall 

^l>struct or impair navig^ation, commerce, or anchorage bf said 

"Waters, and it shall not be lawful hereafter to commence the 

Construction of any bridge, bridge-draw, bridge piers and abut- 

^^lents, causeway or other works over or in any port, road, road- 

^"tead, haven, harbor, navigable river, or navigable waters of 

"^lie United States, under any Act of the Legislative Assembly 

^^f any State, until the location and plan of such bridge or other 

"^c^xks have been submitted to and approved by the Secretary of 

^^^r, or to excavate or fill, or in any manner to alter or modify 

^^^ course, location, condition or capacity of the channel of said 

^^^Tigable water of the United States, unless approved and 

^'^thorized by the Secretary of War. 

Provided^ That this section shall not apply to any bridge, 
■^^idge-draw, bridge piers and abutments, the construction of 
"^^lich has been heretofore duly authorized by law, or be con- 
strued as to authorize the construction of any bridge, draw- 
bridge, bridge piers and abutments, or other works, under an 
A.ct of the Legislature of any State over or in any stream, port, 
Roadstead, haven or harbor, or other navigable water not wholly 
"Within the limits of such State. 

State authorities or authorized local corporations may regu- 
late and make improvements on rivers, etc., within State if 
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same does not impair navig-ation thereof or defeat improvem^exit 
by general government. 

Mobile Co. v. Kimball, 102, U. S., 691. 

Monongahela Nav. Co. v. U. S., 148, U. S., 312. 

Harmon v. Chicago, 147, U. S., 396. 

Power of States over rivers within its borders plenairj 
except as limited by Act of Congress. 

Hamilton v. Vicksburg, 119, U. S., 280. 

Chicago River and its branches is held to be navigable 
waters of United States subject to commercial regulations oi 
Congress. 

Escanaba T. Co. v. Chicago, 107, U. S., 678. 

Miller v. Mayer, N. Y., 109, U. S., 385. 
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NOTES ON SANITARY AND SHIP CANAL OF 
CHICAGO FROM CHICAGO TO JOLIET. 

(From report by Isham Randolph, Chief Engineer, Chicag-o, June 21, 1899.) 

Distance from mouth of River to Junction of Main Channel 
with West Fork of South Branch at Robej Street, about six 
miles. 

Length of Main Channel proper, Robey Street to Con- 
trolling- Works at Lockport, 28.05 miles. 

The dimensions of the Channel are : Robey Street to Sum- 
mit, 7.8 miles; 110 feet wide at bottom; 198 feet at water line, 
with minimum depth of water 22 feet. Summit to Willow 
Springs, 5.3 miles; 202 feet wide at bottom, 290 feet wide at 
water line with 22 feet depth of water; grade of earth channel 
one foot in 40,000 feet or 1^ inches per mile. At Willow 
Springs the channel narrows to the walled and rock cross sec- 
tion, 160 feet wide at bottom, 162 feet at top; grade in rock one 
foot in 20,000 or 3^ inches per mile. 

The velocity in earth is figured for 1}{ miles per hour and 
in rock 1.9 miles per hour. 

C^osT OF Main Channei. and Auxiwary Work, Sanitary District of 
Chicago, Under Contract and Estimated to Date of Proposed 
COMPI.ETION, January 1, 1900. 

CONSTRUCTION. 

Diversion of Desplaines River $ 1,000,156 38 

Main Channel, Robey Street to I^ockport. . . . 18,303,136 39 

Controlling Works 253,637 39 

Chicag-o River Improvement, including- Bridges 967,046 38 
Desplaines River Improvement, Controlling 

Works to Joliet 748,244 54 

Railroad and Highway Bridges, exclusive of 

Chicago River 1,825,363 15 

Miscellaneous 71,881 01 

Contingency Fund 50,000 00 

Estimated Cost of Construction $23,219,465 24 
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MISCELI.ANEOUS. 

Capitalization of Railroad Bridges $ 450,000 00 

Right of Way and Lands 3,167,908 22 

Estimated Cost of Administration $2,170,811 68 

Maintenance Account 94,566 44 

General Account 457,033 00 

2,722,411 12 

Total Estimated Cost, exclusive of Interest Ac- 

count $29,559,784 58 

Estimated Interest Charges to January 1, 1900. 3,504,677 00 

Grand Total $33,064,461 58 

EXPENDITURES TO JUNE 1, 1899. 

Right of Way $ 3,167,908 22 

Construction 20,826,560 33 

Administration, including General Account . . . 2,452,325 82 

Interest 2,570,369 72 

Capitalization of Bridges 92,162 10 

Maintenance 80,966 46 

$29,190,292 65 

Balance required to January 1, 1900 $ 3,874,168 93 



QUANTITIES INVOI^VED IN WORK— CUBIC YARDS. 





Main 
Channel. 


River 
Diversion. 


Totals. 


Glacial Draft 


28,303,202 
12,381,806 


1,801,339 
258,659 


30,104,541 
13,140,465 


Solid Rock 


Retaining Wall 


380,050 


Bridge Masonry 






79,804 










Totals 


41,185,008 
»olid Rock . . 


2,059,998 
41,185,008 








Grand Total, Glacial Drift and S 


43,245,006 
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31 WiNTHROP Place, Chicago, April 16, 1893. 

Mr. Bknkzette Williams, 

Chief Engineer^ Sanitary District of Chicago, 

Dear Sir : — In reply to your letter of the 3rd inst., I will 
make the following- statement: 

In the construction of the Bridgeport Pumping^ Works it 
became necessary to remove the upper courses of masonry from 
the old lock in the Illinois & Michigan Canal at Ashland avenue. 
There were bench marks on the upper surface of one of the cop- 
ing- stones at the north end of the east wall of the lock. I am 
not positive as to whether they were two or three in number. 
One was neatly engraved, with the elevation 11.12 beside it. 
The lock-keeper stated this to be the one which he had seen put 
in by General Wilson. 

In order to save these benches, I ran levels to a bench mark 
which I had prepared upon the west end of the door sill of the 
Canal Collector's office. This was done between June 23rd and 
July 10th, 1882. 

I found that the benches all had the same elevation, as 
nearly as I could determine. For one of them the elevation 
11.120 was given as reliable by Richard Potts, Assistant City 
Engineer, so I used this elevation. 

In leveling the rod was waved and each reading repeated 
several times. The readings for each sight were all equal. The 
distances between the instrument and the sights were laid off 
equal by measurement. The accompanying sketch shows the 
position of the benches and the line over which the levels were 
run. 
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Mr. Potts had nothing to do with the transfer, and to my 
knowledge did not make the transfer between the old bench and 
that on the door step at any time. 

Respectfully yours, 

(Signed) Francis Murphy. 

COPY OF TRANSFER NOTES. 

B. S. Inst. F. S. Elev. 

11.120 North bench on coping- of Canal Lrock. 
1.869 12.989 6.447 6.542 Transferred to west end of door sill, 

Canal Collector's office. 
4.403 10.945 1.504 9.441 B. M. on west end Canal Collector's office 

on door sill. 

I hereby certify that the statement within, made by me 
relative to the bench marks and notes of same, is correct and 
true to the best of my knowledge and belief. 

(Signed) Francis Murphy, C. E. 



Subscribed and sworn to before me this 18th day of April, 
1893. 

Samuel M. Dickson, 

Notary Public. 



(Notarial Seal.) 
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BOUNDARIES OF THE SANITARY DISTRICT. 

*' Which said boundaries and limits are otherwise described 
follows : 

** All of the territory embraced within the limits of the City 

^^f Chicag^o except the portion thereof lying- south of the town- 

^laipline between townships thirty-seven (37) and thirty-eig^ht 

(38) north, range fourteen (14) and fifteen (15) east of the third 

I>X'incipal meridian, and which accepted portion of said City is 

• "^ tiat portion thereof south of Eighty-seventh (87th) street in said 

Cl^ity, the foregoing territory including all the territory embraced 

I^xior to the recent annexation in the City of Lake View, in the 

"V-J^illage of Jefferson, in the Town of Lake, in the portion of the 

'"^Kr^own of Cicero then annexed to Chicago, and in Hyde Park 

^■^^orth of the said township line and said Eighty-seventh (87th) 

^'treet; also all of the territory embraced in the incorporated 

^iTown of Cicero and also all of the territory embraced in the 

^:ticorporated Village of Lyons, and also all of the territory of 

^lie Township of Lyons lying in range thirteen (13) east of the 

'^'hird principal meridian and in sections one (1), two (2), eleven 

Cll), twelve (12), thirteen (13), fourteen (14), twenty-three (23) 

^nd twenty-four (24) of said Township of Lyons lying in range 

twelve (12) east of the third principal meridian ; and that 

portion of Lake Michigan within the State of Illinois bounded 

\)j a line extended three miles due east from the shore of Lake 

^Michigan at the point thereof where the northern boundary 

line of the said City of Chicago touches said lake shore ; thence 

southerly and parallel with and three miles from the shore lipe 
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of the City of Chicago on Lake Michigan to the northern line 
of the State of Indiana ; thence west on the said State line to 
the west line of said State of Indiana ; thence south on said 
line to a point opposite and due east of the middle line of 
Eighty-seventh (87th) street in the City of Chicago, and thence 
due west to the middle line of said Eighty-seventh (87th) street, 
the foregoing being an area of contiguous territory situated 
in the County of Cook and State of Illinois." 

In witness whereof we, the undersigned Commissioners, 
have hereunto set our hands and seals this 14th day of October, 
A. D. 1889. 

(Signed) Richard Prendergast. (Seal.) 
Samuel P. McConnell. (Seal.) 
Richard S. Tuthiix. (Seal.) 



EXTRACT FROM *' DRAINAGE CHANNEL AND 
WATERWAY." 



By G. p. Brown, Page 394. 



'* Compared with the boundaries of the City of Chicago those 
of the Sanitary District were as follows : On the north they 
were identical — along North Seventy-first street. Beginning at 
the northwest corner of the City limits the boundary line of the 
Sanitary District followed that of the City southward along an 
irregular line to the intersection of Irving Park boulevard and 
West Seventy-second street. At this point the boundaries sep- 
arated, that of the district continuing south along the line of 
West Seventy-second street to Thirty-ninth street, taking in the 
Town of Cicero. The course was then westward two miles along 
Thirty-ninth street, south four miles and east again to West 
Seventy-second street, including Summit and the bend in the 
Desplaines River where the usual spring overflows occurred. A 
turn again to the southward along West Seventy-second street, 
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TABLE SHOWING COMMERCE IN THE CHICAGO RIVER, 

1893 TO 1898. 



YEAR. 


Ajckivals, 


CLfeAStANCHS. 


Totals. 


Aver- 
age 


Wo. 


Tonnage. 


No, 


Tosuae'e. 


No. 


Tonnage. 


Cargo, 
Tons. 


iafi3 

JBW , , 

18M........* 


ij,ao3 

10,513 
0,846 
10,180 
iaB2« 
1(K158 
9352 
9,iai 
8,956 

%<m 

8,011 
7318 
7,637 
7,154 
7,(,19 
7,6^ 


3,SSS,£ft6 
3,481,937 
3347,647 
3,564309 
3,8bS,465 
3,990.921 
4,417,415 
4,34430a 
4,Sb9,SS6 
4,798341 

4,8«4a> 

4328.6a£ 
4,602,50« 
4,787,250 
5,34a,b4ft 
5,JB5,539 


11»271 
10,640 
9/JlO 
10,267 

10308 
9,462 
9.284 
9.144 
9.252 
8,062 

7,687 
7,102 
7,551 
7,763 


3,7«^4 
3,481,666 
a.364,169 
3,-^«,S49 
3,989,61.^ 
4;]34,ti6+ 
4,403,634 
4,429,654 
4.698,320 
4,976,216 
4,914,854 
4.35^35^1 
4,5MS,831 
4,71^522 
5,2(^<ai5 
i,4b6,321 


22,474 
2l,Ua 
l'),75(j 
20,447 
21,748 
20,466 
19,014 
1SI,472 
18,100 
1&,32S 
16,073 
14,697 
15324 
14,25<i 
15,170 
15,387 


7,299,160 
6.971,623 
6,731,816 
7j5*i!,fl5a 
7^58,080 
8,1*4,985 
a,821,M9 
8,?74,1S6 
9,267jM6 
9,774,4CT 
9,807,434 
H,6«7,CH4 
9,188339 
9,506,772 
10,608373 
10,751,880 


32S 
J3fJ 
340 


im 

1887**-.,..... 


350 
361 


laaa ,... 


m 


jas9 ...,,. -- 

ism , , , 


464 
475 


lara. , 


507 


1892 

189J.., 

1894 , 

1895, .,.....- 


£33 
610 
591 
600 


1896... , 


667 


1^ .-... 

189S 


699 
699 
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TABLE SHOWING MOVEMENTS OF VESSELS IN THE CHICAGO RIVER. 

FROM RECORDS OF THE OFFICE OF THE CITY VESSEL 

DISPATCHER SHOWING NUMBER OF VESSELS 

PASSING RUSH STREET BRIDGE. 



MONTH. 


Total Number for Month. 


2,94« 


1890 

a.i6« 

a.522 
2,027 

3>«t3 


1^1 


1892 


1893 


18W 


1895 


1896 


18^ 


18*W 


1899 


M*y 

June 

July.... 

Aniruat 

September 


2,Z12 
2,643 
2,159 
2,112 
2.05J 


*2,:aoi 


L915 
2,141 
L661 
1.492 
1^^ 


L446 
L6W 
1^5 

1,63^> 


1,726 
1,638 

1,470 


1,267 
1.52J 
1,767 
L644 
1,304 


1^19 
1,756 
2,029 
1,%5 
l,i*jl 


1,504 
1,877 
2.093 
2.1b2 
1,641 


1.190 
1,659 
2,*^ 
1,740 
1,512 


MONTH. 


AVERAGK Number per Day. 


IB^ 


10^ 


IB^l 


im 


1893 


189+ 


ms 


18% 


1807 


1898 


1899 


May 

Jane .., 

Jfllj ,,....,..,..,. 

Atirnflt 

September^K,,.. 




TO 

65 
94 


71 
88 
70 

6S 


*71 


£2 

71 
S3 
4S 
44 


47 
56 
53 
58 
55 


.... 
58 
53 
59 
49 


41 
51 

S3 

43 


49 
SO 
65 
63 
60 


49 
63 
68 
70 
55 


38 
55 
67 
56 
SO 


MONTH. 


Maicimum Ndmbkr Okb Day Dubixg Ea:oNTH. 


im 


1*30 


1891 


ISn 1893 

1 


1894 


189S 


1896 


1S97 


1898 


isn 


May. 

Jtme..., , 

J«Jy ......,.., 

August 

Scntemltier , . ^ ...... ^ i . i 


107 
131 
136 
IJl 


12 
IW 
119 
IZl 
10* 


103 
10^ 
lU 
lOS 
100 


*99 


104 
108 
84 
68 
67 


76 
95 
79 
76 
SO 


83 

76 


82 
78 
86 
79 
63 


72 
75 
83 
89 
85 


71 
SI 
87 
93 
73 


64 
83 

as 

95 
75 











*From record of entries and clearances published in 754^ Chicago Tribune. 
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Daily Register, Springfield, Ills., March 22, 1849. 

GREAT LOSS OF LIFE AND PROPERTY— GREATEST 
FLOOD EVER KNOWN IN CHICAGO. 

From the Will County Democrat. 

Chicag"o, March 12, 8 p. m. — Never before has Chicago been 
visited by so g-reat a calamity as this day has been witnessed. 
Our harbor exhibits a scene of the most terrible devastation. 
In the confusion which prevails, it would be idle to attempt to 
g-ive the details ; but we believe it is not too much to say that 
one-half of the shipping in the harbor has been destroyed, and 
every bridge upon the river has been swept away. About 9 
o'clock this morning a compact dam of ice, raised two or three 
feet above the surface of the water, nearly opposite Gage & 
Hains' steam mill, on the South Branch, and above which a 
large body of water and floating ice had accumulated, suddenly 
gave way, sweeping down the rapid current every vessel lying 
below that point. Madison street bridge offered a momentary 
check to the floating mass, but it was momentary ; for the next 
instant the bridge itself was added to the wreck. Randolph 
street bridge was the next obstacle to the rush of things, but 
hardly an obstacle. It resisted for a moment, and then it gave 
way and sunk into the chaos below, and all rushed with swift 
destruction upon the large number of vessels and canal boats 
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lying" in the branch in the vicinity of Raymond & Gibbs' ware- 
house. The fleet of destruction thus swept into the main river, 
where the banks were lined with steamers, propellers, brig-s, 
schooners and canal boats, and then such a crushing confusion 
ensued as no pen can describe. Wells street bridg-e was open, 
leaving the middle of the stream clear ; but the vessels were 
closely wedged together from bank to bank, and the ends of the 
bridge very soon gave way and mingled with the g-eueral wreck. 
On» on rushed the terrible flotilla, the whole river being* com- 
pletely filled with steamboats, propellers, schooners, canal boats, 
scows and every kind of craft. In the harbor above, the 
booms, bowsprits and other portions of the rigg-ing- crushing- 
on the mass moved on below, the hulls coming- tog-ether with a 
still greater crash, the smaller craft being ground to fragments 
between the larger and the ice, which covered the whole surface 
of the water, and was often wedged in several feet above. 
Clark street bridge was completely swept away, and a large 
number of large vessels were wedged together at this point 
with smaller ones filling the space between, and such a crushing 
it is impossible to describe. The hulls gave way as if they had 
been egg shells. Those at the edge ground against the wharfs, 
tearing up the planks ; the rigging was mingled together in 
the greatest confusion — spars and cables of the largest size 
snapped every moment as if they had been twine. The vessels 
were crowded with persons shouting and endeavoring to do 
something to arrest their progress below this point. Twelve 
o'clock. — The mass of vessels still remains wedged in above the 
garrison, and an immense amount of ice and wreck is accumu- 
lating above, and rendering the pressure against the shipping 
fearful. A number of vessels have been swept beyond the piers 
and are now riding at anchor. Several boats are out upon the 
lake, some with men on board, and others entirely destroyed. 
The whole surface of the lake for miles out is covered with 
floating wrecks. The vessels in the North Branch are still safe. 
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thoug-h fears are entertained that they too may be swept out. 
Sixteen schooners and vessels injured and sunk, seven propellers 
and steamboats ditto, five children, four men and one woman 
killed. 

Later. — Chicag-o, March 13, 10 o'clock a. m. 

The dam still remains, but the ice has for the most part 
passed under the vessels, and the water has fallen some two 
feet. 

Some apprehensions are entertained, when the North 
Branch gives way, that it will bring- vessels and canal boats 
with it, and make a general destruction at the dam. They are 
trying to get the boats loose below. Some probability that 
they will succeed. Much damage has been done at Peru by 
High water. Twenty buildings have already been destroyed, 
and the water is still rising. The hydraulic basin at Lockport 
gave way on the night of the 12th inst. About fifty feet of the 
west wall has been entirely carried away. 
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Chicago, October 28, 1899. 
Desmond FitzGerald, Esq., 

Engineer Special Commission, Sanitary District of Chicago, 
Dear Sir : — Taking up the subject of bridges already con- 
structed by this District or which must be built to meet the 
needs of the channel and comply with contract requirements, I 
have to advise you as follows : 

The bridge at Taylor Street now under construction is to 
be a movable structure of the rolling lift type, the entire cost 
of which, including operating machinery, is to be borne by the 
District. It is to be operated and hereafter maintained by the 
City of Chicago. 

The railroad bridge being constructed for the Chicago 
Terminal Transfer Railroad, just south of Taylor Street, is also 
of the rolling lift type. The first cost of the entire structure, 
fully .equipped for service, is to be borne by the Sanitary Dis- 
trict. According to the contract dated December 6th, **The 
said bridge and all of its appurtenances when completed shall 
become the property of and shall thereafter be maintained by 
said railroad company at its own expense" (see proceedings 
December 28, 1898, page 5359). 

The bridge at Canal Street is to be of the bascule type. 
The City of Chicago contributes $35,000 to its construction and 
after its completion owns, operates and maintains the structure 
free of cost to the Sanitary District. Said District pays all of 
the cost of construction and equipment in excess of $35,000. 
(See proceedings, page 6037.) 
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The entire cost of the double roadway bridg-e constructed 
across the channel for use at Western avenue and the Southwest 
boulevard has been borne by the Sanitary District, which must 
also maintain the structure and must equip it with rotating- 
mechanism, and operate it when it g-oes into commission as a 
swing" bridge. (See proceedings Oct. 16, 1895, page 2890; June 
23, 1897, page 4087; also Aug. 14, 1895, page 2770.) 

The eight track bridge now being constructed for the use 
of the Pennsylvania Co. Southwest Division (four tracks); the 
Chicago Terminal Transfer Co. (originally C. & N. P. Ry.) two 
tracks, and the Chicago Junction Ry. Co. (originally the U. S. 
Y. &T. Co.) two tracks, covered by separate contracts with each 
of the corporations named, the terms in each contract being 
practically the same and briefly stated as follows : The District 
to bear the entire cost of construction as a fixed bridge and to 
pay a sum, the interest on which **at five per cent per annum 
shall be sufficient to defray the cost of maintenance of said fixed 
bridge including all ordinary or special repairs of the same." 
Later, when the bridge is to be used as a movable structure, the 
Sanitary District must complete and equip it as such structure, 
together with an interlocking signal plant for its protection, and 
must pay ** a sum of money the interest of which computed at 
the rate of five per cent per annum shall be sufficient to defray 
the cost of maintenance and operation of such draw or movable 
bridge, including all ordinary or special repairs of same includ- 
ing the interlocking signals herein provided for." (See pro- 
ceedings for 1895, pages 2784, 2920, 2923; Proceedings for 1897, 
pages 3966, 3984; Proceedings for 1898, page 5381.) 

The contract with the Chicago, Madison & Northern Rail- 
road Company (Illinois Central) is found in proceedings for 1897, 
page 4090 et sequiter. This bridge is completed except the 
equipment of rotating machinery. The agreed capitalisation 
for maintenance is (a) the annual cost of cleaning and paintings 
.03 of one cent per pound computed on the whole weight of 
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metal contained in the structure ; (b) the annual cost of re- 
moving cross ties and guard rails on structure, five dollars ($5.00) 
per thousand feet B. M.; (c) annual cost of general inspection 
and minor repairs, twenty cents per lineal foot computed on 
entire length of said structure ; (d) for annual depreciation in 
value and liability to accident, one and one-half (1>^) per cent 
of the cost of all metal in structure erected in place. Twenty- 
five times the sum of the four items above enumerated has been 
paid to the railroad company. This bridge when required to 
be operated as a swing bridge is to be equipped with rotating 
machinery and interlocking signal devices at the expense of the 
Sanitary District and ''before such draw or swing bridge shall 
have been operated as such, the respective chief engineers of 
the parties hereto shall determine the estimated annual cost of 
maintaining, renewing and operating the said draw or swing 
bridge and said interlocking system and the estimated annual 
depreciation in value of the same, and the Sanitary District 
shall pay to the railroad company a sum of money in cash 
equal to twenty-five times the amount so determined," etc., etc. 

The bridges of the Atchison, Topeka & Santa Fe R. R., 
built entirely at the cost of the Sanitary District, are covered 
by contract of May 25, 1896, and modifications thereof dated 
October 27, 1897, and October 12, 1898 (see Proceedings, pages 
3360, 4331, 5435). These contracts define the obligations of the 
parties to them more fully than any of the other contracts 
between the District and the railroads. 

''Section 15: The Sanitary District shall pay to said 
Atchison Company, within the time hereinafter fixed, as com- 
pensation for the ordinary maintenance and repair of the bridge 
structure referred to in Section 3 hereof, and shown on Exhibit 
C, a sum in cash to be arrived at as follows : 

"(a) The annual cost of painting said structure shall be 
estimated at three-hundredths of a cent per pound of the weight 
of iron and steel in the structure, exclusive of the guard rail 
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bolts and the rails, spikes and fastening's in the tracks over 
said structure. 

'* (b) The annual cost of the renewal of cross ties and guard 
rails shall be estimated at five dollars per thousand feet B. M. 
of the lumber in said cross ties and guard rails. 

** (c) The annual cost of inspection and minor repairs, such 
as tig-htening- rivets, adjusting truss rods and minor repairs to 
floor systems, including the general inspection and care of the 
bridges, shall be estimated at 20 cents per lin. ft. of track 
crossing said bridges. 

**The total estimated annual charge for ordinary main- 
tenance and repair shail be composed of the three items above 
mentioned, and twenty times the sum so arrived at shall, 
within the time hereafter mentioned, be paid by the Sanitary 
District to said Atchison Company as compensation, it being 
estimated that the sum so paid, at five per cent interest, will 
yield a revenue equal to the estimated expenditure for ordinary 
maintenance and repair. 

** Section 16 : Said Sanitary District shall also pay, within 
the time hereinafter fixed, to said Atchison Company, in 
addition to the sum provided for in the preceding Section (15) 
as compensation for the general depreciation and wearing out 
of the bridge mentioned in Section 2 of this Article, and for 
assuming all liability of accident to the same, a sum in cash to 
be arrived at as follows : 

** The annual depreciation of the wrought iron or steel in the 
bridge structure shall be estimated at the rate of one and one- 
half per cent of the total cost of the iron and steel in said 
structure, erected in place ; said cost to be arrived at and 
verified by the Chief Engineer of the Sanitary District and the 
Chief Engineer of the Atchison Company, and 'twenty times the 
sum so ascertained shall be agreed upon as the amount that 
said Sanitary District shall pay to the said Atchison Company 
for assuming all liability for general depreciation, wearing out 
and accident, and on the payments mentioned in this and the 
preceding^Section (15) being made, said company shall hereafter 
keep said bridge in safe order and repair. 

'' (a) The annual depreciation and wearing out of the super- 
structure of the bridges, and for increased liability to accident, 
shall be estimated at the sum of one-half of one per cent (>^%) 
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of the total cost of the iron and steel in the trusses, floor and 
bracing" of said structure erected in place, exclusive of the 
rotating- machinery, circular tracks, wheels, steel facing of 
drum, racks, pinions and shafting, boilers, eng-ines and all 
fixtures and appurtenances belonging* thereto, the drum to be 
classed as a part of the truss system. 

** (b) The annual depreciation and maintenance and liability 
to accident of the entire rotating- machinery, including circular 
tracks, wheels, steel facing- of drum, racks, pinions, shafting, 
boilers and engines, and the wedge shoes of end supports, and 
all attachments and appurtenances thereto, shall be estimated 
at the sum oi 1% per cent of the entire cost of the same in 
place. 

** {c) The annual depreciation and maintenance of pile and 
frame protection piers, and for liability of accident to same, 
shall be estimated at the sum of 12>^ per cent of the entire cost 
of said superstructure. 

**(rf) The annual compensation for operating- said draw 
spans or movable bridges, including- wages of eng-ineers, tower 
men, lamp men, and all others employed in connection with 
operating- and maintaining- the bridges and interlocking- plants 
connected therewith, also for fuel, oil, waste and all other 
supplies and materials, and including- the maintenance and 
depreciation of said interlocking plants, shall be estimated at 
the sum of $4,300.00 for each of said draw or movable bridg-es. 

**The aggregate of the foregoing additional amounts or 
compensation shall be ascertained and verified by the Chief 
Eng-ineer of the Sanitary District and the Chief Engineer of the 
Kansas Company in advance of and before changing or con- 
verting any of said bridges from fixed spans to draw or movable 
bridges, or before constructing any draw or movable bridge pro- 
vided for in Section 1 of Article IV of said agreement and twenty 
times the sum so determined shall be paid by the Sanitary Dis- 
trict to the railway company owning the line upon which such 
bridge or bridges may be constructed before any such bridge or 
bridges shall be operated as draw or movable structures or 
bridges." 
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The contract with the Belt Railway of Chicag-o covering- a 
four track swing* bridg^e is found in proceeding's for January 
11, 1899 : 

''Section 8. The Sanitary District shall pay to the Belt 
Company, within the time hereinafter fixed, as compensation 
and indemnity for the maintenance, renewal, repair and liability 
to accident of the bridg-e structure above provided for and 
treated as a fixed bridge, a sum of money amounting* to twenty- 
five times the total of the following four items : 

**(a) The annual cost of painting said structure, which shall 
be estimated at three one-hundredths (.03) of one cent per pound 
computed on the whole weight of metal contained in said bridge 
structure, not including track material. 

'*(i) The annual cost of renewal of cross ties and guard 
rails, estimated at $5.00 per thousand feet B. M., computed on 
all the lumber in said cross ties and guard rails. 

**(r) The annual cost of general inspection and minor 
repairs, estimated at twenty cents per lineal foot of track cross- 
ing said bridge. 

**(rf) The annual depreciation in value and liability to acci- 
dent, estimated at two per cent of the entire cost of the metal in 
said structure erected in place, including in such cost the cost of 
the design and plans for such bridge and of all supervision and 
inspection employed in the construction thereof. 

*' The amount of the four items above shall be verified by the 
Chief Engineer of the Sanitary District and the Engineer of the 
Belt Company and ninety per cent of the preliminary estimate 
of such engineers of the total amount above provided for shall 
be paid by the Sanitary District to the Belt Company as soon as 
the contract for the construction of said bridge has been let in 
accordance with the provisions of Sections 2 and 3 of this Article, 
and before the Sanitary District may enter upon any portion of 
said right of way. 

**Said railroad companies shall be the sole and exclusive 
owners of said bridge and shall have entire charge of and con- 
trol over the same, subject only to the provisions of Article III 
hereof. But until the payments provided for in this Article 
shall have been fully made the Sanitary District shall, at its 
own expense, maintain said bridge structure in good condition. 
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'* Section 1, Article III. If at any time hereafter any State 
or Federal authority shall require the bridge provided for in 
Article I to be operated as a draw or swingeing bridge, the Sani- 
tary District shall, at its own expense, equip said bridge with 
such rotating mechanism and make such alterations in and 
additions to said bridge and to the substructure thereof, includ- 
ing proper protection for the piers and abutments of said bridge, 
as shall be necessary to operate it as a draw or swinging bridge; 
provided that such rotating mechanism and all such equipments 
of said bridge and alterations in or additions thereto and to the 
substructure thereof, or any changes therein, shall be con- 
structed according to plans and specifications that shall have 
been approved in writing by the Engineer of the Belt Company 
before any such work shall have been commenced or contracts 
let therefor; and such Engineer shall have the right to inspect 
any material or workmanship used in such construction, and 
reject all that he shall not consider first-class and suitable; and 
provided further that the Sanitary District shall, at its own 
expense, and before such draw or swinging bridge shall have 
been operated as such, furnish, complete and install an inter- 
locking derailing and signaling system for the protection of 
trains crossing said bridge ; the said interlocking system to be 
designed, constructed and installed to the entire satisfaction of 
the Engineer of the Belt Company ; and provided, further, that 
before such draw or swinging bridge shall be operated as such 
the Sanitary District shall pay to the Belt Company a sum of 
money in cash equal to twenty-five times the amount of the 
following five items, in addition to the sum of money provided 
to be paid by the Sanitary District under the provisions of 
Article I hereof, namely : 

**(^) For the increased annual depreciation and wearing out 
of the superstructure of such bridge, and for increased liability 
to accident thereto on account of the same being used as a 
swinging bridge, the sum of one-half of one per cent of the total 
cost of the superstructure of said bridge as described in Para- 
graph d of Section 8 of Article I. 

**(i) For annual depreciation, repair, renewal and liability 
to accident of the entire rotating machinery, including every 
item entering into the cost of installing the same complete, the 
sum of seven and one-half per cent of the entire cost thereof. 
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** (c) For annual depreciation, renewal and repair of pile 
and frame pier and abutment protection, and for liability to 
accident to the same, the sum of 12j4 per cent, of the entire 
cost of said structures. 

**(rf) For the annual depreciation, repair and renewal of 
the interlocking- plant, and for liability to accident thereto, the 
sum of 10 per cent, of the total cost of such interlocking- plant. 

** (e) For the annual compensation for operating- said draw 
span and interlocking plant, including- wag-es of engineers, 
tower men, lamp men and all others employed in connection 
with operating- and maintaining the bridge and interlocking- 
plant connected therewith, also for fuel, oil, waste, and all other 
supplies and materials, etc., the sum of $5,000,00. 

*'The aggregate of the foregoing five amounts shall be 
verified by the Chief Engineer of the Sanitary District and the 
Engineer of the Belt Company before such bridge shall be 
changed and converted from a fixed span to a draw or movable 
span, and twenty-five (25) times the amount so determined shall 
be paid by the Sanitary District to the Belt Company before 
such bridge shall be operated as a draw or movable structure." 

The contract for the Chicago Terminal Transfer R. R., dated 
Sept. 3, 1897, is found in the proceedings for 1898, page 5381. 

** Section 8: The Sanitary District shall pay to the said 
Railroad Company, as compensation for the ordinary main- 
tenance and repair of the bridge structure referred to in Section 
1 hereof, and the span referred to in Section 3 hereof and shown 
on Exhibit A, as soon as same are completed, a sum in cash to 
be arrived at as follows : 

**(^) the annual cost of painting said structure shall be 
estimated at .03 of a cent per pound of the weight of iron and 
steel in structure, exclusive of the guard rail bolts, and the 
rails, spikes and fastenings in the tracks over said structure. 

** (i) The annual cost of the renewal of cross ties and 
guard rails shall be estimated at $5.00 per thousand feet B. M. 
of the lumber in said cross ties and guard rails. 

** (c) The annual cost of inspection and minor repairs, such 
as tightening rivets, adjusting truss rods and minor repairs to 
floor systems, including the general inspection and care of the 
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said bridg-e and said span, shall be estimated at twenty cents 
per lineal foot of track crossing said bridges. 

**The total estimated annual charge for ordinary main- 
tenance and repair shall be composed of the three items above 
mentioned, and twenty times the sum so arrived at shall, within 
the time hereafter mentioned, be paid by the Sanitary District 
to said Railroad Company as compensation, it being estimated 
that the sum so paid, at 5 per cent interest, will yield a revenue 
equal to the estimated expenditure for ordinary maintenance 
and repair. 

''Section 9: Said Sanitary District shall also pay to said 
Railroad Company, in addition to the sum so provided for in 
the preceding Section 8, as compensation for the general 
depreciation and wearing out of the bridge mentioned in Section 
1 and the span mentioned in Section 2 of this Article, and for 
assuming all liability of accident to same, a sum in cash to be 
arrived at as follows : 

**The annual depreciation of the wrought iron or steel in 
the said bridge structure and said span shall be estimated at the 
rate of one and one-half per cent of the total cost of the iron 
and steel in said structure and said span erected in place, said 
cost to be arrived at and verified by the Chief Engineer of the 
Sanitary District and the Chief Engineer of the Railroad Com- 
pany, and twenty times the sum so ascertained shall be agreed 
upon as the amount that said Sanitary District shall pay to the 
said Railroad Company for assuming all liability for general 
depreciation, wearing out and accident, and on the payments 
mentioned in this and the preceding Section 8 being made, 
said company shall thereafter keep said bridge and span in safe 
order and repair. 

** Article III, Section 1. In case said Sanitary District 
shall hereafter elect to construct draw or movable bridges in 
lieu of the stationary bridges across the Main Channel herein- 
before provided, it shall have the right to do so, provided said 
bridge shall be constructed at the exclusive cost and expense of 
the Sanitary District and shall be sufficient to carry all the 
tracks then constructed across said Channel and shall, as to 
design, quality of material and excellence of workmanship, be 
as approved in writing by the Engineer of the Railroad Com- 
pany, and provided, further, that at the time of the construction 



